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232,081 FEET OF 
RAYMOND PILES 


.». Support the New Orleans 
Causeway Boulevard Interchange 


If you have been away from New Orleans for the past couple of years 
you would hardly know the place now. The Crescent City is expanding ... 
broad. gleaming expressways are shooting out in all directions. And Raymond 
is there. driving the foundations to support these important arteries. 

The famous 24-mile Lake Ponchartrain Causeway, North Claiborne 
Industrial Canal Bridge, Broad Street Overpass and Wisner Drive Overpass 
are among the recently completed highway projects resting on Raymond 
foundations. The newest job for New Orleans’ traffic alleviating program is 
shown above—the Causeway Boulevard Interchange over Airline Highway. 
It rests on 2.834 Raymond Step Taper Piles. In addition, on a third contract, 
Raymond is driving piles for another section of the Greater New Orleans 
Expressway which will connect Causeway Boulevard with the Mississippi 
River Bridge now under construction. Incidentally, the Mississippi Bridge 
Approach also is Raymond-supported. 

If you, too. are planning a new expressway system, a single culvert, 
bridge or overpass—any highway project no matter how large or small re- 
quiring a pile foundation, investigate the advantages and economies of 
utilizing Raymond’s 61 years of experience. You are cordially invited to write 
for Raymond’s new Highway Brochure which explains how Raymond can 
help you and the National Highway Program. Write Dept. C-6, or contact 
your nearest Raymond office. 


FOUNDATIONS FOR THE STRUCTURES OF AMERICA 


COMPLETE CONSTRUCTION SERVICES ABROAD 


PILE COMPANY | 


A Subsidiary of Raymond International Inc, 
140 CEDAR STREET, NEW YORK 6, N. Y. 


Branch Offices in Principal Cities of the United States, 
Canada, Central and South America 


C3 
/ 
| 


PREPARATION 
COUNTS, 


IN SUBAQUEOUS 
PIPELINE 
INSTALLATION! 


Sometimes buttoning up 60-ton sections — on schedule and at minimum cost. 

of pre-cast concrete pipeline underwater Planning and preparation — versatility 
little and engineering ingenuity —all are inte- 
tricky — especially beneath the Pacific gral parts of solving construction prob- 
Ocean. That's where preparation and ex- lems; and solving construction problems is 
perience can mean the difference between a MACCO specialty! Over the past 30 
success and catastrophic failure. years, MACCO has gained the experience 
and job-bred know-how (second to none in 
the industry) necessary to design and con- 
struct your requirements economically — 
and in the shortest possible time. 


Due to MACCO’s resourceful planning 
and preparation, and background of over 
30-years’ experience, projects involving 
the laying of over 22,800 lineal feet of 
subaqueous pipeline, 10 to 14 feet in That’s why we say, “We’re capable — 
diameter, have been completed successfully and we’re interested in working for you!” 


MACCO CORPORATION 


14409 South Paramount Boulevard * Paramount, California 


RECENT MACCO SUBAQUEOUS PIPELINE PROJECTS 


SCATTERGOOD STEAM STEAM STEAM STEAM WASTE WATER 
GENERATING PLANT GENERATING PLANT GENERATING PLANT GENERATING PLANT DISPOSAL LINE 
Playa del Rey, California Huntington Beach, California El Segundo, California Redondo Beach, California El Segundo, California 
for Los Angeles for Southern California for Southern California for Southern California for Standard Oil of 
Department of Water and Power —_ Edison Company Edison Company Edison Company California Refinery 
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IN FLOOR GRATING 


ELIZABETH, N. J. 


BORDEN MANUFACTURES EVERY TYPE FLOOR GRATING 


IN FERROUS AND NON-FERROUS METALS 


@ EASY TO INSTALL — engineered in conveniently sized units for easy installation. 

@ EXTRA STRONG —reinforced, designed with maximum safety factor. 

@ LIGHT WEIGHT — opproximately 80% open, reduces dead weight, allows greater live load. 
@ SELF-CLEANING -— creates greater safety, economy of maintenance, no sweeping or washing 


required. 


BORDEN METAL PRODUCTS CO, 


Write for complete Gentlemen: 
information on BORDEN \ SN Please send me BORDEN Catalog 
All/Weld, Pressure Locked, and Riveted Floor 


Gratings in this FREEI6-page catalog 
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BORDEN METAL PRODUCTS CO.) <r" 


845 GREEN LANE Elizabeth 2-6410 ELIZABETH, N. J. 
Plants at: Union, N. J.; Leeds, Ala.; Conroe, Texas; Beeton, Ontario | CITY AND STATE 
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No interruptions in 
service when you install 


GATE VALVES 


Because of their inaccessibility underground, 
repairs to gate valves are always time-con- 
suming, expensive, and a source of annoy- 
ance. And interruptions in service while re- 
pairs go on are hazardous for the community. 
For these reasons, R. D. Wood Gate 
Valves are designed to function for genera- 
tions no matter what the conditions. They 
are rugged in construction, fully bronze 
mounted, and tested to 300 Ib. hydrostatic 
pressure. Designed for working pressures 
conforming to AWWA specifications. 


SIMPLE IN DESIGN 


Only three moving parts—a spreader and two discs 
which are free to revolve their complete circumfer- 
ence while being raised or lowered. Gates are lifted 
clear of valve seats, providing unobstructed flow. 


WOOD 
COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and “'Sand- 
Spun” Pipe (centrifugally cast in sand molds) 
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Available with mechani- 
cal joint or flange-type 


R. D. Wood Gate 
Valves also avail- 
able with O-Ring 
Stuffing Box seal 
when specified. 
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BITUMULS 


SLURRY SEALS 
ARE REAL LIFE SAVERS* 


For Pavements in Rochester, New York 


*By permission of Beech-Nut Life Savers, Inc., for candies 


The City of Rochester, New York, 
was faced with a problem common 
to many communities today: keep 
all streets maintained in serviceable 
condition; yet do it at a cost that 
will permit the complete replace- 
ment (out of Maintenance Depart- 
ment funds) of many miles of streets 
that are over-aged. 

Problem: How can you keep 
overall maintenance costs low 
enough to permit planned replace- 
ment of certain streets? 
Answer: Bitumuls Slurry Seal- 
ing...a “life saving” technique for 
keeping distressed pavements in 
“good working order”. Streets that 


were badly oxidized, cracked and 
open-textured due to a combination 
of age, heavy traffic, and winter 
weather were readily rejuvenated by 
the sealing, crack-filling and void- 
filling properties of Bitumuls® emul- 
sified asphalt slurry. 


Bitumuls Slurry Seals actually 
provided a holding action against 
wear and weather at extremely low 
cost. Savings over former methods 
were pronounced because very- 
costly winter patching of chuck- 
holes was completely eliminated. As 
a result, expenditures for repair and 
control of winter damage were re- 
duced by almost seventy percent! 


American Bitumuls & Asphalt Company 


320 MARKET, SAN FRANCISCO 20, CALIF. 


Perth Amboy, N. J. 
Baltimore 3, Md. 
Cincinnati 38, Ohio 
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Portland 8, Ore. 
Oakland 1, Calif. 
Inglewood, Calif. 
San Juan 23, P.R. 


Atlanta 8, Ga. 
Mobile, Ala. 

St. Louis 17, Mo. 
Tucson, Ariz. 


LEFT: A typical section of pavement to be 
treated with Bitumuls Slurry Seal in Rochester. 
RIGHT: The same pavement section after treat- 
ment with Bitumuls Slurry Seal. (Note how 
the crack in the foreground has been sealed). 


The money thus saved was diverted 
to reconstruction of streets that were 
beyond maintenance or repair. 

Bitumuls Slurry Sealing is nor- 
mally ...and should be... regarded 
as only a temporary treatment 
for distressed pavements. Adequate 
repairs or pavement - replacement 
must eventually be made. Yet it is 
truly a “Life Saver’’, since it seals, 
protects and preserves any basically 
sound pavement against further de- 
terioration until such a time as ma- 
jor repairs can be made, or the pave- 
ment can be replaced. 


Typical view of the high-speed, high-efficiency 
Bitumuls Slurry Sealing in Rochester. 


Your community, too, 

can benefit from the 

use of Bitumuls Slurry 
Seals. For further in- 
formation on Slurry Seal- 
ing...or for the complete 
Bitumuls /Life Saver story. 
call our nearest office. 
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... It will, if itis CB&I-BUILT... of welded STEEL construction. 


It’s easy to take steel for granted. Evidence of its work- 
ability and durability can be seen anywhere, anytime, 
any place. But its particular dependability as a material 
of construction for water storage structures reaches be- 
yond the commonplace. 


Here is why CB&I uses steel; why most consulting 
engineers specify steel; and why more water for munici- 
palities is stored in steel than in any other material of 
construction: 

CB&l STEEL TANKS are built to AWWA Specifications — 
To a factor of safety established by the collective expe- 
rience of the best engineering knowledge available on the 
subject of water storage. 

CB&i STEEL TANKS ARE “‘Tight’”—A fact that is ac- 
cepted without question even before the structure is 
fabricated and erected. 


CB&l STEEL TANKS are flexible—to provide only speci- 


fied known amounts of differential settlement, which do 
not affect the utility or safety of the structure. 


CB&I STEEL TANKS are stable structures. There is no loss 
in effective strength of material with the passage of time. 


CB&l-BUILT STEEL TANKS are the responsibility of CB&I 
through all phases of design, fabrication and erection. 
Almost 70 years of engineered craftsmanship in steel back 
every structure. This is your assurance of predictable 
maintenance costs and long service life. 


Be glad you can take steel for granted. When your 
community next considers water storage, remember, only 
steel can assure you long term, low maintenance storage 
— because it is backed by the accurate control and pro- 
tective assurances established by the American Water 
Works Association. 


Write your nearest CB&I office for further details. 
Ask for the new bulletin: Next Door Neighbor to Millions. 


Above: A 2,500,000-gal. Hortonspheroidal elevated tank 
blends attractively with landscape at Cincinnati, Ohio. 


Below: 10,000,000-gal. Horton® reservoir helps to supply 
increased water needs at Spokane, Washington. Structure is 
240-ft. in diameter. 


Chicago Bridge & lron Company 
Atlanta * Birmingham * Boston * Chicago ® Cleveland * Detroit * Houston * Kansas City(Mo.) 
New Orleans ¢ New York © Philadelphio © Pittsburgh © Salt Loke City 
San Francisco © Seattle © South Pasadena © Tulsa 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA. and at NEW CASTLE, DELAWARE. 


(WATER TANK GIVE YOUR COMMUNITY 
YOUR NEXT URANCES? 
SE 
THESE PROTECTIVE 
4 
| 
| 
m 
| with the Water Resources Council program. 


(Embedded Cylinder Type) 
with Rubber Gasket Joint 


CONCRETE STEEL CYLINDER concrete High tensile Concrete 
ra steel wire encasement 


All of the good qualities and characteristics desired by 
water works engineers for permanent water supply 
and transmission lines are embodied in this prestressed pipe 
of advanced design: great strength, sustained high carrying 
capacity, trouble-free service, and unusually long life. 
Prestressed pipe of this type can be designed more accurately, 
predictably and economically for most all conditions of 
internal pressure and external loads than any other type of 
high quality concrete pressure pipe. It is the finest 

quality pipe available in medium and large diameters for 
pressures generally ranging from 100 psi upward. 

American is currently undertaking the manufacture of 

this pipe designed for pressures ranging from 275 to 550 ft. 
of head for a portion of the U.S. Bureau of Reclamation 
Project being constructed for the Ventura River Municipal 
Water District. This Ventura River Project will serve 

32 square miles of mountainous country with water for 
irrigation, municipal and industrial use in main and 

coastal reaches of Ventura County, California. 

When planning your future water “growth lines,’ look to 
American’s quality pipe line products, extensive 
production facilities and half century of experience. 


e ian LOS ANGELES: 4635 Firestone Bivd., South Gate, Calif. 
: LOrain 4-2511 
ano CONSTRUCTION CO) HAYWARD: P.O. Box 630—JEfferson 7-2072 


SAN DIEGO: P.O. Box 13—CYpress 6-6166 
PHOENIX: 2025 South 7th St.—ALpine 2-1413 
PORTLAND: 518 N.E. Columbia Bivd.— BUtler 5-2531 


Prestressing 
machine wraps 
high tensile 

steel wire under 
carefully measured 
tension around 
pipe core. 


CONCRETE PIPE FOR MAIN WATER SUPPLY LINES, STORM AND SANITARY SEWERS, SUBAQUEOUS LINES 
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Toledo Express Airport Terminal fabricated with 225 tons of USS Structural Steel. Owner: City of Toledo; Architects 
and Engineers: Charjes L. Barber & Associates, Toledo, Ohio; Consulting Engineers: H. A. Stepleton & Associates, Toledo, 
Ohio; Consulting Engineer: Porter W. McDonnell, Toledo, Ohio; Fabricator: Art Iron & Wire Works, Inc., Toledo, Ohio- 
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construction of Toledo 


This building had to go up in a hurry—that’s one of the 
main reasons it was framed with USS Structural Steel. 
The design was straightforward and clean, so the 225 
tons of steel could be delivered directly from stock. 

Shop connections were welded and field connections 
bolted. The rigid frame steel construction offers strength, 
safety, economy of erection and minimum maintenance. 
It also gave a lot of design freedom, for it simplified the 
application of glass panel exterior walls. 


Why it pays to use structural steel 


+ It is the strongest, yet most economical of load-bearing 
materials. 
Structural steel will withstand more abuse than other 
structural materials, effectively resisting tension, tor- 
sion, compression and shear. 
Once enclosed in buildings it lasts indefinitely —with- 
out maintenance. 
It can be riveted, bolted or welded . . . and erected 
in any weather. 


Express Airport Terminal 


QUICK DELIVERIES: 


Recent expansion of production facilities assures quick 
deliveries and continuing availability of USS Steel 
Shapes and Plates to accommodate the increasing de- 
mands of the construction industry. Just call the near- 
est office of United States Steel. The telephone number 
is listed in local directories. 

For your copy of “USS Steel Shapes and Plates,” a 
handbook containing details, dimensions and weights, 
write to United States Steel Corporation, 525 William 
Penn Place, Pittsburgh 30, Pa. 


USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Steel — San Francisco 
Tennessee Coal & Iron — Fairfield, Alabama 
United States Steel Supply — Steel Service Centers 
United States Steel Export Company 


United States Steel 


(iss) 


italy Dam of Pieve di Cadore, 
Province of Beliuno 1946-1948 
Arch gravity dam Max. height: 112 meters Length of 
crest: 410 meters Span: 308 meters 
Concrete—494,000 cubic yards. A ferro-pozzolanic 
cement was used consisting of 75% portland cement 
and 25% pozzolana. The core concrete contained 338 
pounds of cement per cubic yard. The face concrete on 
the water side contained 424 pounds of cement per cubic 
yard. Plastiment was added in the proportion of 1% 

by weight of cement throughout 


OTHER DAM PROJECTS 

Venezuela Dam on River Caroni 1956-1959 
Gravity type dam Height: 30 meters Length: 180 meters 
Concrete — 262,000 cubic yards with 4 fluid ounces of 
Plastiment liquid per bag of cement 

Austria Limberg Dam—Kaprun Project 1946-1951 
Arch dam Height: 120 meters Length of crest: 350 meters 
Breadth of crest: 6 meters Breadth of toe: 40 meters 
Concrete — $90,000 cubic yards. Mix contained 440 
pounds of cement per cubic yard and | pound of Plasti 
ment powder per bag of cement. Twenty-eight day com 
pressive strength averaged 4250 psi 

Maly Dam in Val Gallina 1949-1951 
Arch dam Max. height: 92 meters Length of crest: 228 
meters Span: 190 meters 
Concrete — Mix contained 280 pounds of cement and 
140 pounds of fly ash per cubic yard. Plastiment was 
used to assure good workability and specified compres 
sive strength 

Austria Dam of Saiza 1947-1948 
Arch dam Height: 50 meters Length of crest: 120 meters 
Concrete — 36,600 cubic yards. Mix contained 458 
pounds of cement per cubic yard and Plastiment. Plast: 
ment was used throughout the later stages of construc- 
tion to assure reaching specified compressive strengths 

Switzerland Dam of Lucendro, 
St. Gothard 1943-1947 
Buttress dam Height: 70 metersLength of crest:270 meters 
Concrete — 200,000 cubic yards. Face concrete on water 
side and crest concrete contained 458 pounds of cement 
per cubic yard and Plastiment powder 1% by weight of 
cement 

Switzerland Dam of Sella, St. Gothard 1943-1947 
Gravity dam Height: 36 meters Length of crest: 300 meters 
Concrete — 98,000 cubic yards. Face concrete on the 
water side contained 458 pounds of cement per cubic 
yard and 1% Plastiment powder by weight of cement 

Aigeria Dam of Beni-Bahdeil 1936-1937 
Multiple arched dam Height: Max. 57 meters Length of 
crest over arch: 220 meters 
Concrete — Mix contained 508 pounds of cement per 
cubic yard and 1% Plastiment powder by weight of 
cement. Plastiment was added to improve strength and 
workability 


SIKA 


District Offices: Atlanta * Boston * Chicago * Dallas * Detroit * New Orleans 
* Philadelphia * Pittsburgh * Salt Lake City — Dealers in Principal Cities. 


Improve Your Concrete Dam Construction 
with SIKA PRODUCTS 


Mass Concrete=-Plastiment Concrete Densifier 

The improved placeability of low slump lean mixes is particularly 
noticeable with the addition of Plastiment. Compressive strengths are 
increased 15 to 25% making possible the most efficient use of port- 
land cement. The initial set is retarded and rate of internal heat 
development is slowed down considerably. 
Face Concrete -Plastiment Concrete Densifier 

Density is increased and absorption reduced in the richer mixes 
for face concrete. The ready compaction of low slump concrete and 
reduced drying shrinkage result in a surface of superior quality. 
Power Plants=Plastiment Concrete Densifier 

Plastiment is equally effective in the structural concrete made with 
smaller aggregate and higher cement content. Reduced shrinkage, 
increased strength, higher bond to reinforcing, and better surface 
finish are a few of the many advantages. 

Fiumes<igas Joint Sealer 

Joints in concrete flumes and powerhouse structures are flexible 
and watertight when sealed at the exposed surface with Igas, non- 
meltable mastic joint sealer. 

Tunnels — Quicksetting Sika No. 2, 
Sika No. 4A, and Sigunit 

Leakage, which is usually encountered during tunnel construction, 
is sealed quickly and economically with the 15 second set of Sika 
No. 2 mortar or slightly slower set of Sika No. 4A mortar. Sigunit 
is used to accelerate the set of air placed mortar so that seepage can 
be sealed and heavy patches built-up without delay. 


Sika service and products are available around the world, 
wherever your project may be. 


CHEMICAL CORPORATION 


PASSAIC, NEW JERSEY 


Affiliate Manufacturing Companies: ARGENTINA * AUSTRIA * BRAZIL + CHILE * COLOMBIA + CUBA 
ENGLAND + FRANCE * GERMANY °* ITALY + JAPAN + SPAIN * SWEDEN * SWITZERLAND 
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WP 


A product of Yuba Manufacturing Division 


140,000 pound push cleans out desk-size rocks or 
sticky clay—clean as a whistle in just 14 seconds! 


EXCLUSIVE LEVEL -ACTION 
EJECTOR SAVES TIME AND MONEY 


ity body carries its lead » main- 


The versatile, high-speed Yuba “Movall” outperforms rear 
and bottom-dump haulers on most every type of off-highway 
job! Its powerful, positive ejector makes playthings of giant 
rock, frozen muck, or any other top loaded material. Bigger 
year ’round profits are yours with low-maintenance “Movalls” 
on the job. Check their unbeatable combination of features, 
such as high clearance, 180° turning radius, full stability in 
all operations, big tire flotation and traction, huge capacity. 
Get full information from your Allis-Chalmers, Caterpillar, 
or International Harvester Dealer, or contact Yuba Manu- 
facturing Division, Benicia, California, today. 


TAL GATE DOWN YUBA CONSOLIDATED INDUSTRIES, INC. 


NATIONWIDE 


Yuba designs and builds a wide range of equipment for engineered construction: 
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ning high ground clearance ; 
frame ond body cre integral and a 
compact. TAIL GATE UP 
DUMPING — Level offers no Fat 
complete positive discharge wi 
minimum use of power. 
TAIL GATE DOWN ae 
EMPTY — Sides and bottom ore © = 
scraped clean, eliminating need for 
ity for next full load. Complete ejec- 
tion tokes only 11 to 14 seconds. 
BRIDGES BUMLDINGS-STRUCTURAL HYOROELECTRIC POWER CRANES & HOISTS 4 


Installation of 18” Pratt High 
Pressure Rubber Seat Butterfly 
Valve in prestressed concrete 
water main, Mansfield, Ohio. 
Engineers: Shaffer, Parrett 
and Associates. 


MANSFIELD... Pratt Butterfly Valves 


meet all specs for d 


The real test of a distribution valve is its ability to operate 
when needed. Valves in water distribution service are pri- 
marily emergency measures, normally left either open or 
closed for months, or even years. Yet, they must operate 
when needed, often to prevent serious property damage in 
the event of a broken water main. 

Mansfield engineers chose Pratt High Pressure Rubber 
Seat Butterfly Valves for this rigorous duty because Pratt 
valves meet all specifications for distribution service. The 
critical disc edge is a corrosion-resistant material, seating 
against a heavy, mechanically retained rubber liner to 
provide permanent, drop-tight shutoff. The stainless steel 


HENRY 


istribution service 


valve shaft rotates in bronze bearings, self-lubricated for 
life, and the valve operator is permanently lubricated and 
sealed. These features are your assurance of easy operation 
when you need it... features that are built into Pratt 
valves with the experience that comes with 30 years of 
leadership in butterfly valve design. Specifying Pratt valves 
puts this experience to work for you. 


NEW! Latest, most accurate pressure 
drop and flow data, conversion tables, 
discussion of butterfly valve theory 
and application plus other technical 
information . 


RUBBER SEAT 


Valves 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principal cities 
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Another installation of efficient Leffel turbines is at 
the Lower Dam Hydro Plant, St. Anthony Falls, 
of the Northern States Power Company. 


This plant is located a half-mile below the Falls 
of St. Anthony on the Mississippi River at Minne- 
apolis, Minnesota. It was reconstructed in 1952 in 
cooperation with the Engineers Corps, Depart- 
ment of the Army’s plan to extend the nine-foot 
navigation channel in the Mississippi River at 
Minneapolis. 


The most feasible method for rehabilitation of 
the old plant was the installation of vertical, single 
runner units centered on the old multiple runner 
turbine settings outside the existing powerhouse. 
Unique steel housings, known as “Igloos’’, were 
used to protect the generator units from adverse 
weather conditions frequent in this upper Midwest 
area (Temperatures range from 105 to —30 de- 
grees Fahrenheit) . 


By utilizing the existing structure in the rehabil- 
itation of the Lower Dam Hydroelectric Plant, 
Northern States Power Company derived a mod- 
ern, efficient plant at the lowest possible cost. Such 
savings are typical whenever and wherever effi- 
cient, creative engineering is put to work. 


Leffel engineers have a full grasp of the theories 
and principles involved with practical hydro- 
electric power development such as this. And 


THE JAMES LEFFEL & CO. 


MORE EFFICIENT HYDRAULIC 


POWER FOR 96 YEARS 
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OUTDOOR TYPE 
GENERATOR 


MOTOR OPERATED 
GATE 


HEAD WATER 
750 0y 


ORIGINAL CONCRETE 
CONSTRUCTION 


NEW CONCRETE | 


Each of the 10 Leffel hydraulic turbines in the Lower Dam Hydro Plant is 
rated to develop 1160 H. P. under 23.5 Ft. net head, speed 225 R.P.M. 


Leffel, with almost a century of experience, has the tech- 
nical skill and production facilities necessary to produce 
turbines and related equipment of the highest quality, 
durability and efficiency. 


If you’re planning the rehabilitation or expansion of an 
out-dated plant, or the building of a new one, put Leffel 
technical ability and experience to work for you. There is 
no obligation. 


Mail the coupon today for interesting, descriptive liter- 
ature concerning hydroelectric power development. 


FREE LITERATURE 1103-£ 


THE JAMES LEFFEL & COMPANY 
Dept. C , SPRINGFIELD, OHIO, U.S.A. 


[ a Please send me more information on Leffel hydraulic turbines. 


[ } Please have your representative call. 
Name 
Company 
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On these double-leaf bascule spans 
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AmBridge I-BEAM-LOK 


saves 202 tons! 


Conventional slab flooring on one leaf alone 
would weigh more than four |-BEAM-LOK floors 


Nowhere is weight-saving of greater importance than in movable 
structures—for every pound of extra weight not only adds to the cost 
of the supporting structure, but also increases the cost of operating 
and maintaining the bridge. 

The Malden River Bridge, Everett, Massachusetts, is a good example 
of this fact. Fabricated and erected by American Bridge, this 257’-long 
bridge carries two 36’ roadways, two 6’ sidewalks, and a 4’ center mall 
on two double-leaf bascule spans. 

A conventional slab flooring on the 6,270 sq. ft. of roadway would 
have added 263 tons of dead weight to the bascule spans, or 66 tons per 
leaf. The weight problem was avoided by flooring the movable spans 
with USS AmBridge I-Beam-Lok—6,161 sq. ft. of 5” open type on the 
over-water portion and 109 sq. ft. of 3” concrete-filled I-Beam-Lok on 
the parts covering the lifting mechanism. 

With 5” open I-Beam-Lok weighing only 18.8 pounds per square foot, 
and 3” concrete-filled I-Beam-Lok weighing only 47 pounds per square 
foot, total floor weight was 61 tons—less than 4 the weight of a con- 
ventional floor. 202 tons of dead weight was eliminated. 

For detailed information about the time- and weight-saving advan- 
tages of USS AmBridge I-Beam-Lok—the modern flooring for today’s 
heavy traffic—contact the office nearest you, or write direct to Pitts- 
burgh. Ask for a copy of our 32-page catalog. 

USS, AmBridge and I-Beam-Lok are registered trademarks 


Open-type USS |-Beam-Lok. 
5" depth. Weighs 18.8 psf. 
Available in units 6'2 wide 
and up to 48’ long. Can be ap- 
plied directly to stringers. 


The Malden River Bridge 
Everett, Massachusetts 


Owned by the Metropolitan District Commission, a 
subdivision of The Commonwealth of Massachusetts 


Designs by Metropolitan District Commission and 
Charles A. Maguire & Associates 


Supervising Engineers: Brask Engineering Co. Concrete-filled |-Beam-Lok. In 3” and 

General Contractor: Munroe-Langstroth, Inc. 4%" depths. Weighs 47 Ibs. psf. and 61 Ibs. 
Fabricated and Erected by American Bridge Division psf. respectively including concrete. If % 

of United States Steel over-fill is used, add 9 Ibs. psf. to above weights. 


American Bridge 
United States Steel 
Division of ves 
General Offices: 525 William Penn Place, Pittsburgh, Pa. Contracting Offices in: Ambridge + Atlanta + Baltimore * Birmingham + Boston + Chicago + Cincinnati i 


Cleveland + Dallas + Denver + Detroit + Elmira » Gary » Houston +» Los Angeles » Memphis + Minneapolis » New York » Orange, Texas + Philadelphia 
Pittsburgh + Portland, Ore. + Roanoke + St. Louis » San Francisco + Trenton + United States Steel Export Company, New York 
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POWER for the job 


PORTABLE without a permit 


ALLIS-CHALMERS HD-6 Dozer 


Contractors find the Allis-Chalmers HD-6 
measures up — both in performance and easy 
transport. It has the size, power and depend- 
ability to make money on all your earthmov- 
ing jobs. 

When traveling from job to job, there’s no 
need to remove the dozer. The 8-ft. blade — 
legal width for highway travel — lets you load 
your HD-6 right onto a truck or trailer — 
travel quickly with no time lost. 

The HD-6 is a maintenance man’s tractor. 
Even in mud, sand, rock and dust, Allis- 


66.5 net engine hp 


16,000 Ib (approx. 
as shown) 


3 other models 
available 


Chalmers Positive Seals protect tapered roller 
bearings on truck wheels, idlers and support 
rollers. These smooth-running assemblies re- 
quire lubrication only once every 1,000 hours 
— change greasing time to profitable work 
time. 

There are many reasons why more and more 
contractors are using HD-6 dozer tractors. 
See your Allis-Chalmers dealer. He’ll be glad to 
demonstrate on your job. Allis-Chalmers, Con- 
struction Machinery Division, Milwaukee 1, 
Wisconsin. 


Look ahead...move ahead 
---and stay ahead with 


ALLIS-CHALMERS 
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MONOTUBE 
PILE DATA 


TYPE PILE—YN 

TIP DIAMETER—8 inches 
BUTT DIAMETER—16 inches 
GAUGE— #7 

AVERAGE LENGTH—64 feet 
DESIGN LOADING—40 tons 


OWNER: Baltimore & Ohio 
Railroad Co., Baltimore, 
Maryland 

ENGINEERS: Engineering De- 
partment, Baltimore & Ohio 
Railroad Co. 


DESIGN ECONOMY plus CONFIDENCE with Monotube piles. . . 
a sizable saving over conventional pier design, yet complete con- 
formity with railroad specifications. That's the record of these 
Monotube piles used by the Baltimore & Ohio Railroad at West- 


port, Maryland. 

Tapered, fluted Monotube piles are available in lengths, diam- Monotube Foundation Piles’ 

eters and gauges to meet every requirement. Write The Union Metal 
Manufacturing Co., Canton 5, Ohio, for complete information. : 
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take it 


Just what the doctor ordered—an easier day's work. That 
means Tyton Joint” pipe. This ingenious pipe is a cinch to 


lay...anywhere, any time...even by inexperienced crews. 


No need for bell holes or caulking...no nuts or bolts 


to fasten. Simply fit a specially designed rubber gasket 


““"NO HARD WORK FER A SPELL, LUKE... 
BUT YOU KIN STILL LAY TYTON.” 


cast iron 
: FOR WATER, SEWERAGE AND 
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easy! 


into the bell, and slide in the connecting pipe. 
The gasket insures a tight, permanent seal. And you 
can lay Tyton Joint pipe in wet trench or rain. 


Call or write for complete details as to how 


Tyton Joint can save you time, money, trouble. 


Insert gasket with groove over bead in 
gasket seat 


U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES 
AND BLAST FURNACES TO FINISHED PIPE 


Wipe a film of special lubricant over 
inside of gasket 


Insert plain end of pipe until it 
contacts gasket 


Force plain end to bottom of socket... 
the job’s done! 


Tyton Joint pipe for water main 
INDUSTRIAL SERVICE (a: a extension in Oklahoma. 
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The Newport News plant... served by direct rail and 
deep water shipping ... comprises more than 225 acres 
with large productive capacity. It includes five steel 
fabricating shops, five main machine shops, foundries 
and pattern shops covering an area of 11 acres, com- 
plete forge and die shops, heat-treating furnaces and 
other metal processing equipment along with shop erec- 
tion and test facilities. 


ewport News 


your source for 


fabricated metal structures 


Let Newport News fabricate your lic turbines at Grand Coulee. 
weldments or sub-assemblies. Call on 

us for plate fabrication...from vacuum See for yourself what Newport News 
tanks to bridge caissons ... for pumps, is doing, and how this company’s high 
valves, pipe lines .. . you'll find that integration of skill and production fa- 


Newport News fabricates parts to an- cilities can help you. Get the facts, 
swer most demands. shown in Facilities and Products. A 


copy of this illustrated booklet is yours 
In the vast plant, shown above, New- for the asking ... write for it now. 
port News craftsmen complete your 
orders with specialized production 
techniques, and with sound experience 
acquired through construction of thou- 


sands of products ranging from small Newport News 


~ 


components on rayon spinning ma- 


chines, to the giant 165,000 hp hydrau- Shipbuilding and 
Dry Dock Company 
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SPRAGUE & HENWOOD, Inc. — 


Your DRILLING AND SAMPLING CENTER 


FOR: SUB-SURFACE INVESTIGATIONS... 


HIGHWAYS 
BRIDGES 
DAMS 
TUNNELS 
BUILDINGS 


A 
da Ya 


The proper equipment is a necessary requirement for securing the accurate 
soil and rock samples needed to accurately determine the bearing capacity, 
etc. of penetrated strata. Sprague & Henwood has the most advanced 
equipment needed to perform this task. One such item is the new S&H 
Vane Shear Tester, which we believe to be the most accurate on the 
market today. It provides laboratory accuracy right in the field! The S&H 
Vane Tester and several other new sampling devices are introduced in the 
new Soil Sampling Bulletin No. 300. Write for your copy, now. 


For drilling rock, ask about S&H modern, high-speed core drilling 
machines. For a lower cost per foot, always use Sprague & Henwood 
“Oriented” Diamond Bits. 


Longer bridges... Bigger dams... Taller buildings ... Modern highways 


@ EQUIPMENT SALES 
Core Drills. . . Soil 
Samplers. . . Pipe 
Driving Winches... 
‘*Oriented’’ Diamond Bits... 
Accessory Equipment 


@ CONTRACT SERVICES ... all require more accurate foundation testing. Successfully designed t 
Foundation Testing . . . projects depend largely on the unbeatable team of experienced drilling 3 
Core Drilling . . . Soil crews, modern drilling equipment, and expert drilling supervision. Sprague 
Sampling . . . Pressure & Henwood has all three, assuring you accurate soil samples and rock 
Grouting . . . cores whenever and wherever possible. Branches are staffed with experi- 


enced crews, stocked with modern equipment and are strategically located 
to give you fast, efficient service. 


CALL, WRITE OR WIRE TODAY describing the sub-surface investigation 
you are planning! If you want to do the drilling and sampling yourself, 
we have the machines, samplers, accessory equipment and bits you'll 
need. If you don’t want to purchase the equipment and do it yourself— 
we'll do it for you by contract. 


SPRAGUE & HENWOOD, Inc. 
SCRANTON 2, PA. ae 


Branch offices: New York « Philadelphia « Pittsburgh « Atlanta * Grand Junction, Colorado « Buchans, Newfoundland 
Export Representatives: Philips Export Co., 100 East 42nd St., N.Y. 17, N.Y. * Cable Address: PHILYORK 
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On the Wolcott Avenue Bridge 
extraordinary straightness new 


Above—This is a partially completed reinforcing assembly 
for girders in the Wolcott Avenue Bridge. Super-Tens 
Wires have been inserted in six of the twelve flexible metal 
tubes in this particular assembly. 


Left—This photo emphasizes the superior straightness of 
USS American Super-Tens Stress-Relieved Wire as it is 
uncoiled. It stays straight and lies flat, with no tendency 
to curl, which greatly simplifies handling. 
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(iss) American Stress-Relieved Wire 
solves on-site prestressing problem 


Fabrication of prestressed concrete for the Wolcott Avenue 
Bridge was made much simpler through the use of new 
USS American Super-Tens Stress-Relieved Wire. Super- 
Tens is unusually straight prestressing wire. It stays 
straight . . . lies flat. This development has solved a major 
problem facing the manufacturer of prestressed concrete. 


These are the people who built this bridge: 


120-Foot Beams Prestressed 
Without Difficulty 


The Wolcott Avenue Bridge, near Hartford, Con- 
necticut, is a new cast-in-place, slab and girder 
bridge construction. It is built of concrete girders 
post-tensioned on the job with an amazing new 
product, USS American Super-Tens Stress-Relieved 
Wire. 

This wire has straightness and handling ease 
never before realized in the field of prestressed con- 
crete. New Super-Tens Stress-Relieved Wire devel- 
oped by American Steel & Wire eliminates the 
tendency of wire to return to its original shape. This 
tendency has been a major problem in making up 
parallel-wire, post-tensioning assemblies. By using 
new, straight Super-Tens Stress-Relieved Wire, how- 
ever, the builders of the Wolcott Avenue Bridge not 
only saved time on the prestressing operation, but 
did the job more efficiently. 

Spans are 120 feet long; girder webs are seven feet 
deep and twelve inches wide. The Freyssinet post- 
tensioning system was used. Each cable contains 
twelve 0.276” diameter USS American Super-Tens 
Stress-Relieved Wires. 

Perfecting a straighter prestressing wire is the 
latest milestone for American Steel & Wire engi- 
neers, leaders in the application and development of 
steel wire and strand for prestressed concrete. If you 
are interested in prestressed concrete construction, 
get in touch with us today through our nearest Sales 
Office. Or write to American Steel & Wire, 614 Su- 
perior Ave., N.W., Cleveland 13, Ohio. 


USS, American and Super-Tens are registered trademarks 


Owner: The Greater Hartford Bridge Authority 

General Contractor: Merritt-Chapman & Scott Corp., New York 
Designing Engineer: Thomas Worcester, Inc., Boston 
Supervising Engineer: DeLeuw, Cather & Brill, New York 


Consulting Engineer for 


Contractor: The Preload Co., Inc., New York 


American Steel & Wire 
Division of 


United States Steel 


Columbia-Geneva Stee! Division, Sen Francisco, Pacific Coast Distributors ¢ Tennessee Coal & Iron Division. Fairtield, Ala., Southern Distributors © United States Stee! Export Company, Distributors Abroad 
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AMERICA’S F/RG7T COMPLETE SERVICE TO 
_ THE SEWAGE TREATMENT INDUSTRY— 


Smtth & Loveless FACTORY-BUILT 
LIFT STATIONS AND SEWAGE TREATMENT PLANTS 


PATENTED 


DATENTED HS LOVELESS, INC 


HINGED 4 LOCKED COVER 


AMERICA’S FINEST 


FACTORY-BUILT 
DUPLEX 


SEWAGE PUMP STATION 


Today’s finest pump station. Built from the most 
advanced design, by skilled factory-trained 
personnel, using quality materials and equip- 
ment. 


Precision assembled, central electrical control 
cabinet prewired and color coded, dehumidi- 
fied interior to prevent condensation, Pumps 
have pressurized mechanical seals. Low in 
initial cost and easy to install. Smith & Loveless 
stations are designed to provide maximum effi- 
ciency and long life with a minimum of 
maintenance. 

Smith & Loveless offer a complete line of stand- 
ard size factory-built lift stations with capaci- 
ties up to 4500 G.P.M. 


AIR COMPRESSOR Smtth & Loveless “OXIGEST” 
DIFFUSER LIFTING WINCH SEWAGE TREATMENT PLANT 


REMOVABLE COVER < 


SEWAGE FLOW =—\ ; OVERFLOW WEIR 


R LINE TO 


A high-quality, low-cost sewage treatment plant for sub-divisions, 
aa schools, motels and industrial plants. The ‘“Oxigest’’ plant has been 
carefully engineered for dependable treatment without requiring 


— toucror the services of a skilled operator. Approved by F.H.A. and State 


EFFLUENT~ j 


INLET BAFFLE Health Departments where submitted. 


WEIR WITH j . : Built of the finest materials and properly reinforced to withstand 
SERRATED interior and exterior pressures. The Smith & Loveless ‘‘Oxiges?’’ will 


AERATION 


TANK el] provide a permanent plant with minimum annual maintenance. 


-DIFFUSER 
BAFFLE 


Smith & Loveless 
“WAY - O-MATIC” “MON-O-JECT” 


FACTORY-BUILT 


SEWAGE 
SINGLE PNEUMATIC 


Ideal for installations re- 
irin P.M. or 
"Ward Matic” Designed for small installa- 
Ejector practically elim- ’ tions of 200 G.P.M. or less 
maintenance as Completely automatic, extra 
the sewage does large air storage. Requires 
ini intenance. Built 
nt nt t with minimum main 
Built of the finest materials and 
built less lift stations. The 
rices. The “Wa ee” O-Ject” provides high-quality 
‘be + equipment for the modest 
unit or ino budget. Requires minimum 
; 4 space underground. Cutawa 
awoy drawing shows 
operating principle. 


Smith & Loveless also provide a complete line of ‘’Sy-No-Seal”’ 
rotary distributors and other sewage treatment equipment. 
Write for Smith & Loveless ““Oxigest’’ data manual 
with design notes, specifications, drawings, etc. 


Smith & Loveless 
“DU-O-JECT’ 


EJECTOR STATION 


Most small sewage lift 
projects are served most 
economically and de- 
pendably by the Smith & 
Loveless ‘‘Mon-o-ject’’ sin- 
gle pneumatic sewage 
ejector lift stations. Where 
duplex equipment must 
be provided, the Smith& 
Loveless ‘’Du - O - Ject’’ 
meets the requirements 
most economically. Cut 
away drawing shows 
construction details. 


ALL S&L PRODUCTS ARE PERMANENTLY PROTECTED WITH S&L “VERSAPOX” EPOXY COATINGS 


MAKERS OF WATER AND SEWAGE TREATMENT EQUIPMENT 


Smtth & Loveless, Ine. 


P.O. BOX 8884 KANSAS CITY 15, MO. 
PLANT: LENEXA, KANSAS” 


REPRESENTATIVES IN PRINCIPAL CITIES 


For job recommendations, com- 
plete specifications, dimension 
drawings, capacity charts, etc., 
all part of the latest Smith & 
Loveless lift station data 
manual. 


WRITE DEPT. 80 
No obligation. 
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| ] Strrups Over Afher Placing 
Gntnuity Steel tn Field 


% Shrryes (Space As 
Shown Apgove) 


Cross-section drawings show details of 
typical 59-ft 8-in. inverted tee girder at 
one end and mid-span. The three Frey- *, 


Prestressed concrete consultant: Ross H. Bryan, Con- 
sulting Engineer, Nashville, Tennessee. 

Prestressed concrete manufacturer: Southern Pre- 
stressed Concrete Company, Inc., Pensacola, Florida. 
General Contractor and prestressed concrete erector: 
J. A. Jones Construction Company, Charlotte, N. C. 


Architect-Engineers: Lockwood Greene Engineers, 
Inc., New York, N. Y. 


sinnet tendons, each with 18-0.196 in. 
dia. wires, were deflected to provide 
increased strength. 


M i 


Aerial view of nearly completed plant. Entire facility covers an area of 1800 acres and will employ some 425 people. 


manufacturing buildin 
American Cyanamid plant 


Here, prestressed concrete roof girder is lowered into place. 


of $25,000,000 


built of prestressed concrete 


American Cyanamid Company’s New Creslan* Acrylic Fiber 
plant near Milton, Florida, is one of the world’s most modern 
fiber production facilities. 

The main manufacturing building is constructed of pre- 
stressed concrete. At peak production, this plant will turn out 
27,000,000 Ibs of Creslan fiber annually. The raw material 
for this synthetic fiber will be supplied by Cyanamid’s plant 
in New Orleans. 

Southern Prestressed Concrete Company, Inc., Pensacola, 
Florida, manufacturers of all prestressed members for the 
plant, in describing the main manufacturing building, stated: 
“The column spacing was uniform throughout at 25 x 60 
ft; column heights varied over a range of from 13 to 33 ft. 
Because of the location in a coastal area, the structure was 
designed for a wind load of 40 psf. The roof deck was de- 
signed for uniform dead and live loads, and also for a num- 
ber of concentrated loads. Special girder designs were used 
for the larger concentrated loads; each girder being 24 inches 
wide with heights from 36 to 40 inches. To reduce vertical 
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height, the girders were inverted tee in shape, with the roof 
members resting on the ledge thus formed. The roof deck 
members are 14 inches deep by 4-ft wide double tees. Also 
furnished were floor and roof panels for a corridor of about 
1000 ft in length. The entire job required over 2000 precast, 
prestressed pieces and about 100 miles of Roebling pre- 
stressed wire and strand.” 

This structure is one of the newer and bigger examples of 
prestressed concrete’s ever-growing acceptance throughout 
the United States. In addition, it bears out Roebling’s convic- 
tion that prestressed concrete is fast becoming a mode of 
construction with benefits that can only be considered im- 
pressive. Roebling’s role in the prestressed field goes back to 
the introduction of the method in the United States. We in- 
vite inquiries of any nature on the subject of prestressed con- 
crete. An inquiry to Construction Materials Division, John A. 
Roebling’s Sons Corporation, Trenton 2, New Jersey, will 
bring a prompt reply. *Creslan, Reg. T. M. 


ROE BLIAG 


Branch Offices in Principal Cities 
Subsidiary of The Colorado Fuel and Iron Corporation 
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Big Business, too, chooses 
Cast Iron Pipe 
Fire protection line for large automotive 


plant in New Jersey, built with 
Mechanical Joint Cast Iron Pipe. 


Ash disposal line for power plant 
in Alabama, being constructed with 12” 
Mechanical Joint Cast tron Pipe. 


MODERNIZED 
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Cast Iron Pipe delivers 
MORE water...LONGER! 


Pipe is a capital investment. 
But cast iron pipe is an investment that pays off. 


* In longer life . . . cast iron pipe serves for 
centuries. 


* In more efficient operation ... cast iron 6 reasons 


pipe requires little or no maintenance or ' 
replacement. why Cast Iron Pipe 


* In taxpayer satisfaction . . . cast iron pipe is 41 choice of U.S.A. 


far outlasts the bond issue that paid for it. 
‘ 1. HIGH FLOW CAPACITY... 

Most important to you, these statements are Cement lined cast iron pipe and fit- 
: tings will not tuberculate . . . delivers 
based on proof, not claims . .. performance, not thn of the pine. 


promise. Specify cast iron pipe, America’s most . LONG LIFE... 

° . 42 North American cities are still using 
dependable pipe, and be sure, not sorry. 
and more ago. Hundreds more have 
passed the 50 year mark. 


. BEAM STRENGTH... 
Cast Iron Pipe is inherently tough .. . 
stands up under heavy traffic load, 
soil displacement and disturbance. 


. EXTERNAL LOAD RESISTANCE... 


THE MAN WHO CHOOSES 6” Class 150 Pipe withstands a crush- 
ing load of 17,900 pounds per foot... 

CAST IRON PIPE TODAY nearly 9 tons. 

. CORROSION RESISTANCE... 

WON'T PAY FOR IT AGAIN Cast Iron Pipe effectively resists cor- 

rosion .. . vital factor in its long life 


TOMORROW! and dependability. 


. TIGHT JOINTS... 
A full range of leak-proof, low cost, 
easy-to-assemble joints for pipe and 


® fittings are available for all conditions. 


Cast Iron Pipe Research Association 
Thos. F. Wolfe, Managing Director 
Suite 3440, Prudential Plaza, Chicago 1, Ill. 


FOR MODERN WATER WORKS 
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contractor FORMS 130 ft. DIAMETER TANK 
13 ft. HIGH IN 9 HOURS! 


ERECTION and STRIPPING COSTS—19¢ per sq. ft.! 


- 


Final Clarifier Tank 

San Antonio, Texas 
Sewage Treatment Plant 
Curtis Hancock, Contractor 


When a contractor can erect, align, and brace the forms for a 130 ft. diam- 
eter, 13 ft. high tank in a single 9 hour day — that’s speed! And when total 
costs for erecting and stripping are only 19c per sq. ft. — that’s economy! 


This is the record of pre-fabricated UNI-FORM Concrete Panels used by 
Curtis Hancock in forming a final clarifier tank for the new 12 million 
dollar San Antonio, Texas sewage treatment plant expansion program. 


In addition to UNI-FORMING the circular clarifier tank, Hancock used 
UNI-FORM panels to form four 30 ft. x 300 ft. aeration tanks, and a 1300 
ft. concrete by-pass tunnel — approximately 135,000 sq. ft. of contact area 
in all. 


In comparing the performance of UNI-FORM Panels on this job to a sim- 
ilar one done previously with forms he had built himself, Mr. Hancock esti- 
mates that he has saved at least four days in time alone! 


It’s performance like this that sells contractors and engineers on UNI- 

FORM panels. No other method of concrete forming can give you faster 

ground-to-ground forming speed, efficiency, flexibility, and economy. Why 

not investigate the advantages this modern concrete forming system can bat 

bring to you? Our strategically located Branch Offices and Distributors are ek 

ready to demonstrate and prove the advantages of UNI-FORM Panels to UNI-FORMED walls are clean, require little 
you. Write for the new UNI-FORM Panel Catalog today. or no finishing. 


co. 


CONCRETE FORM SPECIALISTS SINCE 1912 


SAN LEANDRO, CAL. HOUSTON, TEX. BALTIMORE, MD. LOS ANGELES, CAL. CLEVELAND, OHIO ATLANTA, GEORGIA 
BRANES CONeES 2051-9 Williams Street 2314 Preston Ave. 1020 N. Kresson St. 13210 S. Figueroa St. 24901 Lakeland Bivd. 1401 Howell Mill Rd., N.W. 


AND WAREHOUSES Universal Form Clamp Co. of Canada, Ltd., 226 Norseman St., Toronto, Onterio 
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to complete the picture... 
BRING SONNEBORN INTO YOUR PLANS NOW! 


L. Sonneborn Sons, Inc. 

Building Products Division—Dept. CI-108 

404 Fourth Avenue, New York 16, N. Y. 

Send your latest literature on: 

Cencrete and Wood Floor Treatments 
Water-Repellents and Dampproofings 
Concrete and Mortar Admixtures 
Paints and Protective Coatings 


Also include free copy of your 128-page 
Construction and Maintenance Handbook. 


When you are ready to put your project ‘“‘on the 
boards”. . . that is the time to have all the informa- 
tion about the many SONNEBORN BUILDING 
PRODUCTS at your fingertips. 

SONNEBORN has for more than 50 years 
produced time-tested materials designed to pro- 
tect, preserve and maintain such basic materials 
as wood, concrete, brick. 

Should you wish technical assistance in evaluating 
SONNEBORN PRODUCTS in conjunction with 
a specific problem, please write us. 


Since 1903 manufacturers of quality building products. 
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Specify 
NAYLOR 


Spiralweld 
PIPE 


EASY to 
Handle and 
Install 
Strong 
and Safe 


FASTER 
Connections 
with NAYLOR 
Wedgelock 
Couplings 


WRITE for 
Bulletin 
No. 507 


NAYLOR 
PIPE 


1281 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 
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WAYS BETTER 


...and this is Why 


From a dollars-and-cents standpoint, Franki 
ee Displacement Caissons can mean savings of 
both time and money. Due to its different method 
of installation and resulting high working load 
capacity, fewer units of shorter length are required. 


2 From an engineering standpoint, Franki Dis- 
@ placement Caissons take full advantage of 
the load carrying capacity of the soil. This is ac- 
complished by ramming “dry’’* concrete into the 
base, thus making in reality a pressure injected 
footing which, in turn, is surrounded by a com- 
pacted soil mass. 


Unlike old-type or conventional pedestal piles, 
Franki bulb-like footings are “forged.” Instead of 
poured concrete, they are made of “dry” concrete 
compacted by falling ram blows of approximately 
140,000 foot pounds. 


The “DRY” CONCRETE 


Before you draw up specifications for the next 
foundation, be sure to investigate the advantages 
of the different Franki Displacement Caisson. At 
your request, a Franki engineer will call to explain 
all details and show examples of how Franki saved 
both time and money on various projects. Write 
or phone. 


*"Dry” concrete is defined as zero slump concrete using ap- 
proximately 3’ gallons of water per bag of cement. 


FRANK] FOUNDATION COMPANY 


103 Park Avenue Statler Building 
NEW YORK 17, N. Y BOSTON 16, MASS. 
MUrray Hill 5-8916 HAncock 6-0010 
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The high driving force of 140,000 foot pounds per ‘blow 
of a falling ram, many times greater than the blow of 
a steam or of a pneumatic hammer, “forges” the different 
Franki injection type footing from “dry” concrete. It also 
compacts the surrounding earth to exploit the maximum 
bearing capacity of the soil. 
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Bertram W. Goodenough and Glenn F. 
Sudman will act as president and vice 
president of the newly established firm of 
Goodenough, Sudman and Overholser, 
Inc. The firm will offer complete engi- 
neering services from headquarters in 
Sacramento, Calif. The experience of the 
principals includes considerable heavy 
construction, and involves administra- 
tion, project design, and field engineering. 


William H. Wisely, Executive Secre- 
tary of ASCE, has been appointed by 
Governor Harriman to the eight-man 
New York State Public Health Council. 
Mr. Wisely will serve as the enginee: 
member of the Council. According to law 
one member of the Council must be pub- 
lic health engineer. 


Lawrence W. Lane and Harry A. Edel- 
stein have been appointed associates in 
the firm of John J. Kassner and Compa- 
ny, consulting engineers of New York 
City. Mr. Lane, who will have the posi- 
tion of chief engineer, previously served 
the firm as assistant chief engineer. The 
new chief field engineer, Mr. Edelstein, 
was supervising engineer with the New 
York Department of Parks before hv 
joined the Kassner firm. 


Joe A. Clema, Colonel, Corps of En- 
gineers, has taken over the responsibili- 
ties of District Engi- 
neer of the large 
Southern Italy Dis- 
trict. Colonel Clema 
recently held the post 
of assistant for Air 
Force construction in 
Washington, D. C. A 
veteran of World War 
II and Korea, Colonel 
Clema will be respon- 
sible for the Corps in 
the southern part of 
Italy as well as Sicily, Greece, Turkey, 
Crete, Libya, Morocco and Eritrea. 


J. A. Clema 


Robert L. Moore has been elected an 
assistant secretary of the Lumbermens 
Mutual Casualty Company and_ the 
American Motorists Insurance Company. 
The announcement is made by J. S. Kem- 
per, chairman of the boards of both com- 
panies. Mr. Moore has been with the 
Kemper companies since 1951 and, before 
his recent appointment as superintendent 
of engineers, was director of the technical 
and engineering division of the Safety 
Engineering Department 


2? 
HAWEN-BUSCH 


SINCE 1888 


DESIGNERS — FABRICATORS — ERECTORS 


T-Chord* Longspan Joists Stryctural Steel 


Miscellaneous Iron 


3445 CHICAGO DRIVE, $.W.—GRANDVILLE, MICH, 
PHONE: LEnox 2-3641 


¥*T.M. Reg. 


Abba G. Lichtenstein and Herbert 
Storch have been named associates in the 
engineering practice of Goodkind and 
O’Dea, with offices in Hamden, Conn., 
Bloomfield, N. J., and New York, N. Y. 
Mr. Lichtenstein formerly was principal 
bridge engineer with the firm, and Mr. 
Storch held the position of associate part- 
ner. 


Howard Simpson was recently honored 
by the Massachusetts Institute of Tech- 
nology with the honorary degree of doc- 
tor of science in Civil Engineering. The 
Boston Society of Civil Engineers has al- 
so honored Dr. Simpson with the Des- 
mond Fitzgerald Medal which he re- 
ceived for his paper, “The New ACI Code 

Its Implications and Ramifications.” 
Dr. Simpson is a member of Simpson, 
Gumpertz & Heger, Inc., consulting engi- 
neers of Cambridge, Mass. 


David R. Loheit, has become admini- 
strative assistant for the Hinchman Cor- 
poration, specialists in corrosion control, 
with offices in Detroit, Mich. Mr. Loheit 
is a recent graduate of the University of 
Michigan. 

(Continued on page 34) 


The longest structural steel joist made is a 150 foot T-Chord* Long- 
- span Joist produced exclusively by Haven-Busch Com 
other joists run less than 100 feet in length, Haven-Busch 


long joist (half the length of a football fiel 


id) to give archi 


greater leeway in planning large clearspan, column-free interiors for such - gtd 


buildings as a bowling alley, fieldhouse, gymnasium or auditorium. 
It is because of products such as this 150 foot long joist 
who make it — that better building begins with steel by 
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Exclusive “Executive House” in downtown Chicago... 


country’s tallest concrete frame and floor 


building rises 40 stories in 371 feet! 


WHEN AMERICA BUILDS FOR THE FUTURE... 
IT BUILDS WITH CONCRETE 


of 


MODERN 


This impressive $6,000,000 building 
with its 446 apartments brings luxury 
living to Chicago’s business district. 

On the 100 ft. x 150 ft. lot, space was 
at a premium. To make the most of it, 
architects Milton M. Schwartz & As- 
sociates, Inc., and the Miller Engineer- 
ing Company, both of Chicago, chose 
concrete. With it, apartments are big . 
ceilings a full eight feet. Yet floor to 
floor height is only 8 ft. 10'4 in. Plaster 
is applied directly to the concrete. 

And concrete saved money —an esti- 
mated $500,000. It saved time, made 
easier scheduling, too. Concrete’s al- 
ways ready on short order. 

Executive House sets a U.S. height 
record for concrete. Today, for high- 
rise buildings and monumental struc- 
tures, more and more architects and 
engineers are turning to concrete. 


Four concrete shear walls extending across 
the width of the building provide necessary 
resistance to wind forces. 


concrete PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 
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NEWS OF ENGINEERS 


(Continued from page 32) 


Thomas Airis, director of construction 
and administration on the multi-million- 
dollar St. Lawrence Seaway, has received 
an award from the federal government for 
Sustained Superior Performance as area 
engineer on the Seaway Project. Working 
on an accelerated time schedule of three 
and a half years, Mr. Airis received the 
award for “overcoming the complex and 
unusual engineering problems that devel- 
oped during construction.” 


Raymond L. Nordlund has been as- 
signed to the post of 
soils engineer and con- 
sultant in the New 
York office of Ray- 
mond International, 
Inc. Mr. Nordlund 
previously served the 
Raymond Concrete 
Pile, Ltd., as manager 
of the Vancouver, 
B. C., office. He joined 
Raymond as a field 
engineer after gradu- 
ating from the University of Illinois with 
a Ph.D. in foundation engineering. 


R. L. Nordlund 
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JOB-SITE CASTING 
REDUCES DESIGN-TO-COMPLETION 
TIME OF PRESTRESSED BRIDGES 


Immediate Delivery of Materials 
Important Factor in Early Completion 


Highway departments in several states have 
already completed a number of prestressed high- 
way bridges utilizing the Prescon System of 
post-tensioning. 

For the contractor, use of the Prescon System 
assures tendons delivered to the job site, com- 
pletely assembled, clearly identified and ready for 
the forms; a Prescon representative to instruct 
his men in placing and stressing the tendons, using 
stressing equipment—provided by Prescon. 


The reduced maintenance and the added design 
beauty of longer spans, gives increased significance 
to these post-tensioned, prestressed bridges. 


The Prescon System of post-tensioning is being 
used in prestressed structures of many types 
because of its numerous advantages to the con- 
tractor, architect or engineer, and owner. Your 
copy of the new folder on lift-slabs is available 
now .. . write for it today. 


For the complete Prescon story, write fer the 
new brochure. 


Santa Cruz River bridge, 
Tucson, Ariz. 


Detail of grouted tendons 
in form for South Caro- 
lina bridge. 

Stressing jack in place, 
and hydraulic pressure be- 
ing applied. Stressing 
equipment and training 
supervision are furnished. 


THE PRESCON CORPORATION 


905 NAVIGATION BLVD. * PHONE TU 2-6571 * P. O. BOX 4186 
CORPUS CHRISTI, TEXAS 


BRANCH OFFICES: DENVER « LOS ANGELES * ATLANTA 
MEMBER OF THE PRESTRESSED CONCRETE INSTITUTE 
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Charles L. Hall, retired Colonel, Corps 
of Engineers, has been unanimously elect- 
ed to honorary membership on the Per- 
manent International Commission of the 
Permanent International Association of 
Navigation Congresses. Colonel Hall has 
been in retirement for ten years after 
serving for 40 years, mostly in connection 
with the civil works programs assigned to 
the Army Engineers. 


John J. Theobald became superintend- 
ent of schools for the New York City 
Board of Education on September 1. Mr. 
Theobald succeeds William Jansen who 
has retired. A civil engineering graduate 
of Columbia University, Mr. Theobald 
has served as president of Queens College 
and, since 1956, has been Mayor Robert 
Wagner's deputy. Mr. Theobald, who has 
no degree in education, is a phenomenon 
in the field. As one of his important duties 
in his new job, he plans to attempt to 
raise the IQ of New York City school 
children. 


Roger B. McWhorter has retired as 
chief engineer of the Federal Power Com- 
mission, Washington, D. C., after many 
vears in government service. He will 
make his home in Decatur, Ala., where he 
will continue to work as a consultant. 
Mr. MeWhorter is one of the United 
States representatives on the Internation- 
al Joint Commission. 


A. R. Curtis has been named manager 
of the asphalt sales division of the Esso 
Standard Oil Company. Mr. Curtis, who 
has been in asphalt marketing during his 
21 years with Esso, served as assistant 
manager of the division in 1956 and re- 
cently has been acting manager. 


James D. Bucher and Shelby K. Willis 
announce a change of address for the con- 
sulting office of Bucher and Willis. The 
new office is located at 629 East Crawford 
Street, Salina, Kans. The firm offers con- 
sulting service in roadway and bridge de- 
sign, urban planning and expressways and 
structural services for buildings. 


Edmund Young has joined Concrete 
Industries, Ltd., of Australia, as civil 
engineer for southeast Asia. He is engaged 
in an executive engineer training program 
learning the company’s operations. The 
company is planning to extend its opera- 
tions to Malaya, Borneo, Hong Kong. 
Singapore and Ceylon. 


Gerald E. Galloway and Keith R. 
Barney, both Major Generals in the Corps 
of Engineers, have recently been trans- 
ferred to new assignments in the Corps. 
General Galloway will be commanding 
general at the U. S. Army Engineer Cen- 
ter at Fort Belvoir, Va. Since 1956 he has 
been division engineer in the Missouri 
River Division. General Barney will suc- 
ceed General Galloway as Missouri River 
Division Engineer. For the past three 
years he has served as director of installa- 
tions in the Office of the Deputy Chief of 
Staff for Logistics, Department of the 
Army, Washington, D. C. 
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Sidney A. Guralnick has become an as- 
sistant professor of civil engineering at 
the Illinois Institute of Technology. Pro- 
fessor Guralnick was formerly an assist- 
ant professor at Cornell University. He 
has made studies of deflection, shear 
strength, and lateral stability of rein- 
forced concrete beams and slabs as well 1s 
light-gage structural steel sections. 


Earnest Boyce, chairman of the Civil 
Engineering Department at the Univer- 
sity of Michigan and professor of public 
health engineering, has just returned from 
a sabbatical leave spent as a sanitary en- 
gineering consultant for the World 
Health Organization. From his experi- 
ence in the Philippines and South Pacific 
Islands, Professor Boyce reports that “a 
primitive fear of the unknown and a be- 
lief that disease is caused by spirits and 
demons retard the acceptance of modern 
sanitation practices.” In May Professor 
Boyce shared his findings with other pub- 
lic health workers at a seminar in Port 
Moresby, New Guinea. 


-Samuel T. Wilson has been named head 
of the recently opened 
Harrisburg, Pa., office 
of the Swindell-Dress- 
ler Corporation. Mr. 
Wilson, a graduate of 
Vanderbilt University, 
has spent his entire 
career in the highway 


engineering field. The 

whi a new office will be un- 
der the direct super- 

S.T. Wilson vision of Robert M. 
Morris, engineer with 


the firm. Mr. Morris will also direct. oper- 
ations of the new Mexico City office. 


Dudley F. Holtman has been named a 
vice president of the H. M. Byllesby and 
Company, Chicago investment banking 
and brokerage firm. Mr. Holtman has 
been serving as manager of the Washing- 
ton office of the company, and now will 
head that office. 


Peter S. Marra, who is in charge of the 
Mineola-Nassau office of Nussbaumer, 
Clarke & Velzey, has been named an as- 
sociate of the firm. During Mr. Marra’s 
eight years with the firm it has designed 


more than $50,000,000 worth of sanitary 
sewer projects for Nassau County. 


Harry G. Pazucha has joined the sales 
staff of the Chicago Bridge and Iron Com- 
pany in Chicago, Ill. Mr. Pazucha, who 
has been with the company since 1952, 
was formerly in the general sales depart- 
ment. 


Horace A. Sawyer has been elected to 
the board of trustees of the Dry Dock | 
Savings Bank in New York City. Mr. 
Sawyer, president of the Lone Star Ce- 
ment Corporation, is also a director and 
member of the executive committee of 
Lone Star. 
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IN ANY 
SURVEYING 
SITUATION 


WILD T-1 OPTICAL REPEATING TRANSIT 


Operators in mines, on highways...wherever surveying 
goes on... welcome the unexcelled speed and precision 
of the WILD T-1. You will too. 


For day or underground use, the WILD T-1 combines 
fast set-up and error-free readings with rugged 
simplicity and long, trouble-free life. 


Upper and lower motions for setting on zero and 
for repeating. Built-in optical plummet. 


Request Booklet T-1 for detailed information. 


Full Factory 
Services 


INSTRUMENTS, INC, 


MAIN AT COVERT STREET, PORT WASHINGTON, NEW YORK e PORT WASHINGTON 7-4843 
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Burton H. Sexton, former tratlic and 
transportation consultant in Washington, 
D. C., announces the opening of the firm, 
Sexton-Setxon and Associates. The firm, 
which will have its offices in Bethesda, 
Md., and in Washington, will offer traffi 
consultation, noise analyses, transporta- 
tion surveys, and general surveys and 
studies. 


Max Suter has retired as principal en- 
gineer of the Illinois State Water Survey. 
Dr. Suter has been with the Survey since 
1936, and has specialized in studies in ar- 
tificial recharge of ground water. Since 
1940 he has headed the Peoria laboratory 
where his research ce veloped new theo- 
ries with regard to replenishing ground 
water 


Robert F. Baker, professor of civil engi- 
neering, and Robert Chieruzzi, research 
associate, both at Ohio State University, 
have recently completed a report on a 15- 
month study of soil erosion at a Lak« 
Erie bluff. The study was conducted at 
the request of the Ohio Natural Resources 
Department’s Division of Shore Erosion. 


John Steinichen III has been appointed 
planning director of the City of Birming- 
ham, Ala. In recent Civil Service exam- 
ination for the position, Mr. Steinichen 
placed first. He went to Birmingham 
from Atlanta, Ga., where he has been as- 
sistant community planner with the Met- 
ropolitan Planning Commission. 


Thomas P. Collier, has been named 
director of international operations for 
Motorola, Inc. Mr. Collier, a specialist in 
overseas operations, has recently served 
as vice president and general manager of 
Bruce Payne and Associates, Inec., Chi- 
cago. The position, which is new to Mo- 
torola, has been created to coordinate the 
company’s diverse and growing activities 


Byron Bird is retiring after 22 years as 
Washington (D. C.) District Engineer. 
Mr. Bird has_ been 
serving the Washing- 
ton District Office 
since 1936, holding the 
positions of chief of 
the flood control sec- 
tion, chief of the en- 
gineering division, 
chief of the water sup- 
ply division and, cur- 
rently, chief engineer. 
Mr. Bird has spent 28 
years in government 
service and almost 20 years in engineering 
teaching. He is a veteran of both World 
Wars. 


Byron Bird 


G. G. Greulich has been acting as con- 
sultant to the owners of the Ceco Steel 
Mill at Lemont, Ill. In this capacity Mr. 
Greulich is working on preliminary de- 
signs, economic studies, arrangements for 
financing, and the supervision of the de- 
tailed engineering and construction. 


are no longer necessary — 


modernize! 


time and expense 


PREFABRICATED | 


PUMPING STATIONS 


4 


THIS IS THE STATION THAT IS PREFABRICATED” 


AND DELIVERED TO JOB SITE READY TO OPERATE 


DESIGNED TO AUTOMATICALLY HANDLE RESIDEN- 
TIAL, INDUSTRIAL AND COMMERCIAL WASTES 


COMPLETE DATA, SPECIFICATIONS AND DRAWINGS AVAILABLE—WRITE 


ZIMMER & FRANCESCON P-. ©. 80x 359, MOLINE, ILLINOIS 
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Clyde Guder has been appointed dis- 
trict engineer for the American Institute 
of Steel Construction in the St. Louis, 
Mo., area. He has been active in design- 
ing and supervising construction of steel 
structures. In his new capacity, Mr. Gu- 
der will serve as adviser to architects, 
engineers and contractors in the St. Louis 


area 


Morris Schupack and Charles C. Zoll- 
man announce formation of the partner- 
ship of Schupack and Zollman, Consult- 
ing Engineers. The firm will specialize in 
precast concrete and prestressed concrete 
and will have offices in New York City 
and in Newtown Square, Pa. Mr. Schu- 
pack was formerly chief engineer and vice 
president of the Preload Company. Mr. 
Zollman, who has been a partner in 
Charles C. Zollman and Associates, re- 
cently represented the Prestressed Con- 
crete Institute at regional meetings of the 
\merican Association of State Highway 
Officials in Minneapolis and Providence. 


Merten M. Vogel has taken the post 
of chief engineer of the Frank E. Basil 
Company, consulting engineers in Ath- 
ens, Greece. Mr. Vogel formerly served 
as senior civil engineer with Ammann «& 
Whitney, and has been engaged in over- 
seas design and construction for many 
vears. 


New Publications 


Building research .... The diverse needs of 
Canada’s building industry are served by the Di- 
vision of Building Research of the National Re- 
search Council of Canada. The set-up of the Di- 
vision, which was formed in 1947, and its first 
decade of operation are detailed in a 120-page 
bulletin. Identified as NRC 4435, the publication 
may be obtained from the Division of Building 
National Research Council of Canada, 
The price is $1.00. 


Research 
Ottawa, Canada 
Closed conduit spillways A series devoted 
to “Hydraulics of Closed Conduit Spillways” has 
been issued by the University of Minnesota's St. 
Anthony Falls Laboratory in four booklets and 
ten parts. The research investigations—conducted 
by the U. S. Department of Agriculture’s Re- 
search Service and the Soil and Water Conserva- 
tion Research Division in cooperation with the 
Laboratory and the Minnesota Agricultural Ex- 
periment Station—are reported by Fred W. Blais- 
dell, M.ASCE, hydraulic engineer for the Agri- 
cultural Research Service. Part I, entitled ‘‘Theory 
and Its Application,” sells for 80 cents; Parts II 
through VII, ‘Results of Tests on Several Forms 
of the Spillway,’”’ are $1.50; Parts VIII and IX, 
‘Miscellaneous Laboratory and Field Tests,” are 
$1.50; and Part X, ‘‘The Hood Inlet,” is $1.00. 
Orders should be sent to the St. Anthony Falls 
Hydraulic Laboratory, Minneapolis, Minn. 


More about nails ....A new pamphlet in the 
VPI Wood Research Laboratory series on nailing 
is entitled “Nailing of Plywood Sheathing with 
Hi-Load’ Nails,."’ The publication, further iden- 
tified as No. 35, may be obtained from the au- 
thor, Prof. E. George Stern, Virginia Polytechnic 
Institute, Blacksburg, Va. 


(Continued on page 126) 
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Cronaflex 


TRADEMARK 


Examine these two prints. The one on the 
left, on cloth, bears the same scars of age and 
wear as the old original drawing. The copy 
on the right, made from the same original, is 
on CRONAFLEX. See how CRONAFLEX has 
eliminated the kink marks, cleaned up the 
smudging —actually improved the drawing. 

Corrections can be made right on your 
CRONAFLEX copies ...in either pencil or ink. 
Even photographic lines can be removed, then 
corrected, on either side of the film because 
CRONAFLEX is double-matted. 


| 


259.000 < rr 
BARE COPLPE 


CAT 


prints clean: 


Eliminates kinks, smudges, creases from original drawing 


Your drawings on CRONAFLEX are rugged. 
They can be used to make literally hundreds 
of copies on standard reproduction machines. 
Also, your CRONAFLEX copies will not smear 
or discolor with constant handling, like cloth 
does. 

For more information on this new line, see 
your Du Pont Technical Representative, or 
write: E. I. du Pont de Nemours & Co. (Inc.), 
Photo Products Department, Wilmington 98, 
Delaware. In Canada: Du Pont Company of 
Canada (1956) Limited, Toronto. 


This adverti was prepared lusively by Ph 


ypograpny 


pat OFF. 


Better Things for Better Living . . . through Chemistry 
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RAILINGS AND GRATING save 66 per cent of steel’s weight, require less costly supporting structures 
and will never need painting or major repairs—because they’re made of Alcoa Aluminum. 


Jin 


crossing the Mississippi River to link New Orleans proper with rapidly growing West 
Side communities. Fifty-two feet wide, it carries four lanes of traffic, eventually will 
accommodate 18,000,000 cars and trucks annually. 


SPECIALLY DESIGNED LIGHTING STANDARDS of Alcoa Aluminum will 


withstand winds of hurricane force, never corrode or deteriorate inside or 
out. Six different types were designed for approaches and main span. 
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Re THE GREATER NEW ORLEANS BRIDGE covers 2.3 miles in approaches and main span 


Costly, never-ending maintenance and painting 
are outlawed on the greater New Orleans 
Bridge, longest cantilever highway span in the 
world. Over 600,000 pounds of corrosion-resist- 
ant aluminum in lighting standards, railings, 
grating, access ladders, chain link fencing— 
more than a dozen applications in all—con- 
tribute to the beauty of this structure. 


Bridge components and structurals of Alcoa* 
Aluminum resist moisture, humidity and indus- 
trial fumes ; they stay strong, attractive and 
easy to care for. Their lighter weight speeds 
construction, saves money and man power and 
equipment. 


MAKE TAX DOLLARS COUNT 

Maintenance savings on bridge parts of Alcoa 
Aluminum make taxpayers’ dollars go further, 
repay the public trust reposed in civic officials 
and their professional guides. Your nearest 
Alcoa sales office can advise you of our complete 
range of bridge accessories and structural 
parts. Or write: Aluminum Company of Amer- 
ica, 1979-K Alcoa Building, Pittsburgh 19, 
Pennsylvania. 


Owner: The Mississippi River Bridge Authority 


Consulting Engineers: Modjeski and Masters, Harris- 
burg, Pennsylvania 
Aluminum Fabricators: 
Railings: Bethlehem Steel Company 
Grating: Irving Subway Grating Company, Inc., 
Long Island, New York 
Lighting Standards: Pfaff and Kendall, Newark, 


New Jersey 
Access Ladders and Inspection Walks: Southwest 
Ornamental Iron Company, Kansas City, Mo. 


slash maintenance on world’s Overhead Sign Structures and Sins: an 
longest cantilever highway span 


TO THE BEST 
1N ALUMINUM VALUE 


ALCOA ©. 
ALUMINUAA Sip 
“ALCOA THEATRE” 


Exciting Adventure 
Alternate Monday Evenings 


OVERHEAD SIGN STRUCTURES AND SIGNS of aluminum completely eliminate 
painting and maintenance problems that tie up traffic and create safety hazards. 
Light in weight and easy to install, they stand up to winds of 100 mph. 


CIVIL ENGINEERING «+ October 1958 


AY 
AG 
and 


NEW BRIDGE ECONOMY... 


with COMPOSITE 
AMDEK SECTIONS 


Placing first of three spans 
in a 197 foot long Composite 
Amdek Bridge in Pennsylvania. 
Succeeding spans are positioned 
from the preceding one. 


Another example of American-Marietta 


PROGRESS in CONCRETE 


*After the new four-foot wide Composite in considerable savings. Independent dy- 
Amdek Sections are positioned, a four- namic tests have proven their tremendous 
inch concrete deck is cast over the raised fatigue strength. 
stirrups. The box sections and surfacing For information on this and on stand- 
then become an integral working unit. ard three-foot wide Amdek Beams with- 

Composite Amdek Sections with con- out raised stirrups for use under asphalt 
crete surfacing require less concrete, less surfacing, contact American- Marietta 
handling and no form work—which results Company. 


AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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Last-minute thoughts on the Convention. . . . For those who 
overlooked the Annual Convention program in the September ee 
issue, this is final reminder that the week-long program ie 
will have something for every civil engineer and his bas 
family. . . . The backdrop for the big meeting will be 

another spectacular Civil Engineering Show —— an enlarged 

version of the manufacturers' display that proved so suc-— 

cessful at last year's Convention. . . . An important piece m 
of business slated for discussion at the Annual Business ek 
Meeting on October 15 is the proposed amendment for i 
reclassification of members. At this session every member ee 
will have a chance to question and discuss and even amend 
the proposal before the amendment goes to ballot (a de- 
tailed explanation of the proposed changes has been sent to 
each member). . . . At the Convention, also, new members 

of the Board of Direction will take office, new Honorary 
Members will receive their citations, and new ASCE prize 
winners their awards. The brief biographies leading off 
Society News will help you get acquainted with these 
distinguished folk. 


Member gifts for the UEC. .. . For the first time "Civil 
Engineering" carries (in Society News) a tabulation of 
gifts for the United Engineering Center by Zones, Dis-— 
tricts, and Local Sections. It will be noted that Zone I 
and District 4 are ahead with their quotas. Local Section 
honors go to the Kentucky Section, which has currently 
filled 73 percent of its quota. 


New ASCE publications. . . . Manual 29 —— on the Private 
Practice of Civil Engineering for Engineers and Clients -—- 
is ready for publication as soon as the Board gives its 
final nod to the project this October. The new edition, the 
first since 1952, has raised fee curves to embrace projects 
up to $100 million. It also includes a valuable special 
section on fees for highway work prepared at the request of 
Federal Highway Administrator Tallamy. . . . To make the 
work of our 140 hard-working Faculty Advisers easier, the 
Committee on Student Chapters has just issued a Faculty 
Advisers Guide. Two years in preparation, the.Guide sup- 
plements the standard Student Chapter Handbook. 


Finally, two new additions to the Proceedings Symposium ie 
series are now available. The volumes ——- entitled McNary a 


Dam Symposium and Symposium on Rockfill Dams ——- may be 
ordered by use of the coupons in the advertising section. 


Don't let your membership lapse. . . . Notices have gone 

to 1,000 Junior Members, reminding them that by December 1 . 
they will have reached the age limit for their grade and cae 
must transfer to Associate Member. If you are one of these, - 
you will want to take action at once to retain your 

membership in the Society. 


Our far-flung front. . . . Society interests and activities — 
are too numerous and diverse for coverage in any one pub-— a 
lication. In September -- to mention a representative group -. 
of activities -—-— the Research Committee joined the National a, 
Science Foundation and George Washington University in 
sponsoring an important full-scale Conference on Basic 
Research in Civil Engineering; the Irrigation and Drainage 
Division and the Mid-South Section sponsored a four-day 
conference in Memphis, Tenn., on Water Use in Humid Areas; 
and a new Construction Division Committee on Contract 
Documents met in Kansas City. Incidentally, the Construc- 
tion Division has recently been reorganized to include 
twelve important new committees. 
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THE PICTURE 
OF 
PROTECTION 


for your plant operations 


Pittsburgh- 
Des Moines 


ELEVATED 
STEEL TANKS 


An ever-dependable water supply, as sure 
as the law of gravity—on your own 
property for your own plant service 

and protection! That’s the net of modern 
water storage in Pittsburgh-Des Moines 
Elevated Steel Tanks. There’s a type 

and size to match your process and 

fire protection requirements, at low cost 
and guaranteed satisfaction. Write for 

our comprehensive water storage brochure! 


Pittsburgh-Des Moines Steel Company 


Plants at PITTSBURGH, BALTIMORE, DES agg SANTA CLARA, FRESNO, and 
STOCKTON, C 


Sales Offices 

PITTSBURGH (25)...3470 Neville Island 

NEWARK (2).... 1751 Military Park Bldg. 

CHICAGO (3) 674 First National Bank Bldg. 

EL MONT AL ©. 

ATLANTA Fs) 361 E. Paces Ferry R 
BALTIMORE: (28). 


DES MOINES (8).......971 Tuttle Street 

DALLAS (1) 1275 Praetorian Bldg. 

SEATTLE (1)..... Suite 378, 500 Wall St. 

SANTA CLARA, CAL.. ...677 Alviso Road 

DENVER (2). .323 Railway Exchange Bldg. 
Curtis Bay Station 
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The construction dollar is the most rewarding spent in a 
community? For each $1 billion put into construction, 
5,715,000 work-weeks (of forty hours) are provided in on- 
site and direct off-site employment. Put another way, 
each $1 billion invested means 228,600,000 man-hours of 
work. These facts were brought out in recent testimony 
of the American Road Builders Association before Con- 
gress when legislation to amend the Federal Airport Act 


was under study. 


Steam geysers will be used for electric power in Califor- 
nia? In the first experiment of its kind in the United 
States, engineers of the Pacific Gas & Electric Company 
are attempting to trap the natural steam from geysers in 
Sonoma County, north of San Francisco, and will install 
a 12,500-kw generating plant. The initial cost of produc- 
tion and transmission is estimated at $2,000,000. Geo- 
thermal plants have been in successful operation in Italy 
for over thirty years, and similar units are being devel- 
oped in Mexico and New Zealand. 


Allowable unit stresses for open-web joists will be raised 
from 18,000 to 20,000 psi? In anticipation of the change- 
over on January 1, the Steel Joist Institute has made 
ready new load tables based on the higher stresses. 
Copies are available from the Institute, DuPont Circle 
Building, Washington, D.C. 


The job outlook for young engineers is still good? An 
EKJC placement survey of 1958 engineering graduates 
reveals that 83.5 percent of an estimated 33,000 graduates 
were hired a month before graduation. By May only 10 
percent were without firm job offers. Conditions for busi- 
ness administration and liberal arts graduates were much 
less favorable. The survey was based on information 
supplied by engineering deans in over 100 colleges. The 
full report is available from Engineers Joint Council, 
29 West 39th St., New York 18, N. Y. 


France leads Europe in good roads? Its tradition of fine 
highways goes back to the early seventeenth century 
when Minister de Sully, adviser to Henry IV, started a 
national system of roads surfaced with crushed stone. In 
addition to having the finest system of paved highways 
on the Continent, France also has the densest highway 
network in the world—1,500 ft of roadway for each square 
mile. Its mileage of roads and through streets totals 
717,600. 


o you know that 


Evaporation takes enough water from our Western lakes 
and streams to fill several major storage reservoirs a 
year? A recent Geological Survey report indicates that 
more than 11,500,000 acre-ft are lost to the atmosphere 
annually in eleven Western states. According to Secre- 
tary of the Interior Fred Seaton, this equals the com- 
bined capacity of the storage reservoirs at Shasta, Hungry 
Horse, Seminoe, and Elephant Butte dams. Bureau of 
Reclamation efforts to combat the serious loss include 
testing the feasibility of protecting water surfaces with 
a thin hexadecanol coating. 


Lack of uniform codes is seriously impairing our building 
efficiency? This is the substance of a talk delivered by 
William B. Tabler at a recent meeting of the American 
Institute of Architects. As a case in point, he cited New 
York City noting that, under existing codes and zoning 
laws, it is impossible to build a profitable convention 
hotel, and that not one has gone up in the past twenty- 
six years. “If you build a hotel there instead of an office 
building, you have ‘to throw away approximately 35 
percent of your land,” he asserted. 


Dutch engineers will advise us about draining the Jersey 
Meadows? Reclamation engineers from Holland are tour- 
ing the Hackensack (N. J.) marshes, by plane, car, and 
boat, to determine the feasibility of draining the area, 
These experts, representing Netherlands Engineering 
Consultants, have three possibilities in mind: (1) sealing 
off the Hackensack River by building a dike across the 
marshes; (2) building dikes along the river banks and 
Newark Bay, which will leave the stream open to tidal 
action; and (3) dividing the meadows into segments and 
diking them according to land use. 


Alaska is for civil engineers? Our newest and largest state 
has only 5,000 miles of roads in its entire 586,400-sq 
mile area. Only 5 percent of its vast area has been sur- 
veyed. There are twelve known large dam sites and 91 
major potential power sites. Alaska’s largest single indus- 
try is construction, ranking twenty-third among the states 
in construction dollar volume (in 1954 is would have been 
the fourth state in dollar volume). These are a few of 
many interesting engineering facts about the country 
assembled in the August issue of the Pacific Builder & 
Engineer. 
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Dramatic 

Concrete Ramp 

at New York 
International 
Airport Provides 
Graceful Access 
to Arrival Building 


“Gateway to the Stars” —at Idlewild Airport—is a curving 
reinforced concrete promenade which connects with a pre- 
stressed concrete bridge leading to the Arrival Building. 


Imaginative and daring in design, this strikingly modern 
ramp, set on widely spaced concrete columns, skirts the edge 
of the broad circular reflection pool in a graceful sweep. 


The bridge which leads through the 11-story control tower, 
is fabricated of prestressed concrete channel beams made 
with ‘Incor’*, America’s FIRST high early strength portland 
cement, and also utilizes widely spaced columns. 


Well-integrated designs, coupled with concreting know-how, 
make this a quality job of highest order. Artistry in concrete 
has been achieved, plus an all-important economy that lasts 
for the life of the structure, making the most of today’s con- 
struction dollars. *REG. U.S. PAT. OFF. 


NEW YORK INTERNATIONAL AIRPORT 
Arrival Building Reflection Pool and Elevated Promenade 


Owner: PORT OF NEW YORK AUTHORITY 


Design 
SKIDMORE, OWINGS & MERRILL (Building and Bridge) 
Associate: WALLACE K. HARRISON 
HERBERT FLEISCHER (Pool and Ramp) 
All of New York City, N. Y. 
Contractor: TULLY & DI NAPOLI, INC. nates, Ramp, Pool) 


ushing, New Y. ork 


Prestressed Bridge Beams 
PRECRETE, INC. Flushing, New York 


Soil Cement: FRANK MAMORALE, INC. 
Glen Cove, New York 


Masonry: 


TEACO CONSTRUCTION CORPORATION (Pool, Ramp) 
Bronx, New York 


Lone Star Materials supplied by 


COLONIAL SAND & STONE CORPORATION 


GENERAL BUILDERS SUPPLY CORPORATION 
Both of New York City, N. Y. 


LONE STAR CEMENT 


CORPORATION 


Offices: ABILENE, TEX ALBANY, N.Y. BETHLEHEM, PA. 
BIRMINGHAM + BOSTON «+ CHICAGO + DALLAS + HOUSTON 
INDIANAPOLIS - KANSAS CITY, MO. » LAKE CHARLES, LA. » NEW ORLEANS 
NEW YORK + NORFOLK + RICHMOND + SEATTLE + WASHINGTON, D.C. 


LONE STARCEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 


LONE STAR CEMENTS COVER 
CEMENT PRODUCERS: 21 MODERN MILLS, 48,900,000 BARRELS ANNUAL CAPACITY 


THE ENTIRE CONSTRUCTION FIELD 
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One world of civil engineering 


The technical and professional problems of civil engi- 
neering are much the same the world over. When the 
experts from many nations join together for the frank 
exchange of information, each nation benefits from the 
exchange, and the professional men develop confidence and 
respect for one another. Engineers of America are to reap 
the benefits flowing from the meetings of several great 
international engineering organizations held in North 
America and Europe this vear. 


What are the recent advances in structural engineer- 
ing design and construction in this country and abroad? 
ASCE is providing answers to this question at its An- 
nual Convention in New York this month. Current 
developments in the world are to be reviewed during 
the eight joint half-day sessions of ASCE and the Inter- 
national Association of Bridge and Structural Engineers. 
A seore of leading engineers from eight European coun- 
tries and the United States are scheduled to participate. 


The program will cover a wide range of subjects in- 
tended to present the latest developments in both re- 
search and practice for economical construction of utili- 
tarian yet beautiful structures in steel and concrete. In 
steel the plastic method of design, and the effects of 
ductility, fatigue, and creep will be discussed; in con- 
crete, the ultimate strength and limit design, precast and 
prestressed members, thin shells and folded plates. One 
article, based on the Convention paper by Prof. T. Y. 
Lin, is in this issue. It reports research and advances in 
lift-slab techniques and thin-shell design. 


What are the “Economic Trends in the Production, 
Transportation, and Utilization of Fuel and Energy”? In 
Montreal, September 8-11, the Canadian National Com- 
mittee was host to the World Power Conference, where 
answers to this question were offered by experts from 
Zurope, Asia, Australia, and the Americas. 


In New York, September 15-30, the Sixth Interna- 
tional Congress on Large Dams held its sessions, at which 
760 professional men from many nations compared expe- 
riences. More than 160 papers originating in 40 nations 
were presented on four phases of dam construction— 
raising the height of dams; comparing actual stresses and 
deformation with theoretical calculations; compaction 
methods for earth and rock-fill dams; and use of admix- 
tures in dam concrete. 


In Montreal, September 3-6, the Fifth Convention of 
the Pan American Federation of Engineering Societies 
(UPADI) was held with representation from engineer- 
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ing societies in 14 countries of the Americas. There 
discussions relating to the education of engineers took 
the spotlight. 


In Berlin the International Federation of Prestressing 
held its Third Congress May 5-10. Delegates from 44 
countries contributed to the exchange of information in 
the rapidly developing field of prestressed concrete. An 
informative report on advances in European precasting 
and prestressing practices as presented at this congress 
was published in the September issue of Crvin Enat- 
NEERING, pp. 102-106. A year ago the IFP Congress met 
in San Francisco. 


Mexico City is to be host to the International Road 
Federation, where the Third World Meeting is to be 
held October 26-31. 


In this issue are presented several outstanding strue- 
tures designed and built by Belgian, French, Russian 
and American civil engineers. Among them is the Trans- 
portation Pavilion at the World’s Fair in Belgium, where 
aluminum proved to be the economical material for the 
roof trusses. Another article describes an all-welded alu- 
minum highway bridge just constructed by the Iowa 
Highway Commission. In Spain, American and Spanish 
experts designed and built the Port of Rota to supply the 
U.S. Air Force Bases. In Sweden the 114-mg prestressed 
concrete water tank shown on the cover of this issue 
was erected by the ingenious method of precasting the 
bowl at ground level and jacking it up to final position 
in successive 4-in. stages as the hollow concrete stem 
was cast. On the Ivory Coast of French West Africa, 
at Abidjan, a beautiful prestressed concrete bridge, nota- 
ble for its box-girder spans large enough to carry trains 
inside of them and vehicles on top, has been completed 
almost wholly with native labor, from the plans of French 
engineers. 


An unusual opportunity to look at Russian precast 
prestressed concrete construction was offered to half a 
dozen U.S. engineers who attended the IFP Congress 
in Berlin. An illustrated article by one of them, also in 
this issue, describes the aggressive steps being taken by 
engineers in the USSR to design, manufacture, and erect 
precast-concrete elements for buildings and bridges. Mass 
production is the word there. 


These exchanges of knowledge and experience between 
the civil engineers of many nations surely are valuable 
to the professional men of each country, and more im- 
portant, they contribute to international understanding. 
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Section of roof deck has been assembled on grade, with purlins for one span, between 
two main trusses. 


~ 35'7 
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FIG. 1. Isometric indicates general design features of Transportation Pavilion, 
Brussels Exposition. 


FIG 2. Longitudinal and Transverse sections of Transportation Pavilion show 19 
main roof trusses, all of aluminum, supported by 38 steel-pipe columns. 


Selected from among 57 projects originating 
in 15 countries, including the United States, 
the Transportation Pavilion at the Brussels 
World's Fair was chosen for the R. S. Reynolds 
Memorial Award 1958, which was presented 
at the Cleveland Convention of AIA in July. 
The award was made to a team of six archi- 
tects and the consulting engineer, Mr. Lipski, 
all of Belgium, for a structure considered to be 
esthetically and structurally the most signifi- 
cant in the use of aluminum. A member of the 
jury, Pier Luigi, praised the originality of the 
solution which utilizes ties in permanent tension 
connecting columns and trusses. He stated: 
“This structure again emphasizes the indissolu- 
ble tie which unites architectural aspect and 
structural substance.” 

Charles C. Zollman, M.ASCE, translated Mr. 
Lipski’s French manuscript, and also prepared 
the appendix, in which Mr. Lipski’s economic 
comparisons between steel and aluminum 
structures are applied to conditions in the 
United States. 


> 


FIG. 3. Each column consists of 
steel pipe of ll-in. diameter to 
which three fins are welded at 
120-deg angles. Fins consist of T- 
sections cut from 10-in. I-beams. 
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Cranes erect Pa- 
vilion roof frame, 
seen from south- 
corner. 


A. LIPSKI, Consulting Engi 


The Transportation Pavilion at the 
1958 Brussels World’s Fair is an open 
building without structural end or side 
walls, expressing thus, through the con- 
tinuity of exterior and interior space, 
the theme of transportation by land, 
sea, and air. 

The immense roof framing and deck, 
with its profile of two parabolas of op- 
posite concavity cover, without inter- 
mediate supports, an area of 642 by 226 
ft—about 146,000 sq ft. Framing and 
deck are almost entirely of aluminum. 

Thirty-eight columns 4714 ft high, 
each hinged at the top as well as at the 
bottom, in two lines of 19 columns 
each, 221 ft on centers, support the 19 
main aluminum roof trusses, spaced 35 
ft on centers (Figs. 1, 2, and 3). 
Trussed aluminum purlins 6 ft 6 in. on 
centers connect these parabolic main 
trusses. The depth of each purlin cor- 
responds to that of the main truss at 
the junction of the two. The roof fram- 
ing thus achieved by main trusses and 
trussed purlins is wind braced in both 
vertical and horizontal planes. A 21- 
gage corrugated aluminum skin covers 
the trusses. Lap joints and plastic ma- 
terial insure the required waterproof- 
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ALUMINUM ROOF 
PROVES ECONOMICAL 


r, Brussels, Belgium 


ing. Corrugated aluminum sheets of 
28 gage, in the plane of the bottom 
chords of the trusses, make up the low- 
er skin of the deck. The entire alumi- 
num roof framing and deck is thus an 
extremely light structure. 

Such a structural frame—a_ roof 
deck on two lines of hinged columns at 
top and bottom—is a completely un- 
stable structure. The slightest wind 
pressure would cause it to collapse just 
as an articulated parallelogram would. 
A special tie arrangement, shown in 
Figs. 1 and 2, provides the necessary 
stability for the entire structure. 

At about 17 ft above grade, one tie 
connects each column to the main truss 
that rests on the preceding column, and 
a second tie connects the same column 
to the truss that rests on the succeed- 
ing column. In this fashion, windbrac- 
ing in both the longitudinal and the 
transverse directions is obtained. Four 
groups of ties—A,, A», B, and B,—cor- 
responding to four different directions, 
are provided. Thus, with a wind pres- 
sure from any direction, two of the 
four groups of ties, assumed for the 
time being to be simply connected to 
the structural members, will prevent 


Completed Pavillion is seen from southeast corner. 


Transportation Pavilion at Brussels World's Fair 


failure of the roof deck, whereas the 
two other ties will be relaxed. 

This arrangement of ties—without 
pretensioning—meets the requirements 
of statics (EV = 0, EH = 0, and EM 
= 0) and prevents failure of the struc- 
ture, whatever the loading. However, 
further study of the problem reveals 
that it is not sufficient simply to pro- 
vide these ties to meet the require- 
ments of statics; they must be preten- 
sioned when installed. Furthermore, 
springs along the axis of each tie must 
be installed so that the pretensioning 
will produce a sufficiently large elastic 
elongation. 

Since each wind direction induces 
stresses in two groups of ties, while the 
other two groups are relaxed, the fol- 
lowing conditions will result, making 
pretensioning necessary: 

1. A change in wind direction, after 
roof-deck movement has occurred, will 
cause the relaxed ties to straighten and 
to be suddenly stressed. This sudden 
reversal from no stress to a stressed 
condition is dangerous and unaccept- 
able. 

2. If the ties are not pretensioned, 
snow loads will cause all the ties to be 
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in a relaxed condition. Not only will 
sagging ties look badly, but wind ac- 
tion from any direction added to the 
snow load will again cause a sudden 
introduction of stress in some ties, re- 
sulting in the unacceptable situation 
mentioned above. 

5. An increase in temperature re- 
sults in similar unacceptable sudden 
stresses. 

Pretensioning of all the ties corrects 
this situation as each tie becomes a 
member not only capable of sustaining 
tensile stresses in addition to those in- 
dueed by the pretensioning, but also 
capable of sustaining compressive 
stresses, conceived of as stresses to be 
subtracted from the induced preten- 
sioning tensile stresses. That is, the 
magnitude of the pretensioned tensile 
stresses is reduced. Of course, the in- 
duced pretensioned tensile stress must 
be sufficiently great so that the mem- 
ber remains at all times in tension re- 
gardless of load. As a result, all four 
ties, instead of two out of each group 
of four, take part in the equilibrium 
system, whatever the loading 

Such pretensioning in itself, how- 
ever, will not be effective unless it pro- 
duces in each tie a corresponding, and 
sufficiently large, elastic elongation. 
Ties made up of three smooth high- 
tensile-strength steel wires of 0.276-in. 
diameter, such as are commonly used 
in prestressed concrete construction, ca- 
pable of high tensile stresses and cor- 
respondingly high elongation, proved to 
be insufficient because of the high elas- 
tic and thermal deformations of the 
ill-aiuminum roof deck. 

If springs are not provided, preten- 
sioning alone will cause the ties to elon- 
gate only 114 to 2 in. But snow loads 
will cause the roof trusses to deflect 6 
in. at the connecting points of the ties. 
Thus the forces introduced in the ties 
by pretensioning are nullified by a load 
equal to less than a third of the design 
snow load, and the undesirable condi- 
tion of relaxed ties will prevail. By pro- 
viding springs in each tie, their large 
elastic deformations, added to the elas- 
tic deformations of the three preten- 
sioned wires, will prevent the induced 
tensile stresses from being nullified by 
any load that may be applied, or by 
any change in temperature. 

The flexibility provided by the 
springs appreciably reduces the maxi- 
mum stresses due to temperature vari- 
ations. Temperature stresses are in- 
ternal “parasite” stresses which should 
be reduced as much as possible. 

Further, without springs it would 
have been impossible to provide a roof 
deck without expansion joints because 
aluminum is a material extremely sen- 
sitive to thermal variations. Particularly 
in this structure, because of alumi- 
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Close-up shows 
part of a column 
and ties, with 
springs. 


num’s high expansion coefficient and 
the unusual thinness of the members, 
cooling or heating due to variations in 
ir temperature is rapid pro- 
nounced. 

It might appear that the tensile 
tresses in the ties due to wind pressure 
would substantially increase the tensile 
stresses already provided by pretension- 
ing. However this is not the case be- 
cause the four groups of ties are work- 
ing simultaneously. Each group car- 
ries only half the stress it would earry 
were it not prestressed. That portion of 
the prestress required to resist the 
wind pressure is equal, in principle, to 
the other part, and their summation 
does not change. 

The provision of springs has advan- 
tages but it also brings up fundamental 
problems requiring careful considera- 
tion—in particular the great mobility 
of the entire structure due to horizon- 
tal wind pressures. 

A horizontal displacement at the top 
of a column of the order of 12 in. re- 
sults from full horizontal design wind 
loads. Fortunately the absence of walls, 
or at least of walls connected to the 
roof deck or to its supporting mem- 
bers, makes this mobility acceptable by 
itself. However, such mobility brings 
up two extremely delicate problems in 
the dynamic equilibrium of the entire 
framing: 

1. Resonance 


frequency. Most 


October 1958 


-tructures have an oscillation period of 
less than one second, and the danger of 
resonance with repeated wind action 
can be considered as non-existent. The 
exceptionally large deformations of the 
Transportation Pavilion required an in- 
vestigation of this problem, as it was 
not immediately evident whether there 
would be danger from resonance in 
this case. Computations of the vibra- 
tion period of the framing system, roof- 
columns, ties and springs indicated a 
period of 4.27 sec. Evidently the res- 
onance of this structure differs widely 
from that of the usual structure. A 
study of the theoretical and factual da- 
ta in a report by Messrs. L. Baes and A. 
Joukoff, on wind velocity in Belgium, 
from the point of view of structural 
calculations, published in September 
1948, led to the conclusion that the fre- 
quency of the Pavilion is acceptable. 

2. Aerodynamic stability of framing 
system. The second delicate problem 
posed by the mobility of the framing 
system is its aerodynamic stability. The 
question arose as to whether there was 
danger of failure from the same cause 
that led to the destruction of the Ta- 
coma Narrows Bridge. It will be re- 
membered that failure in that ease was 
due to a persistent wind of rather low 
intensity acting on a structure which 
was aerodynamically unstable. An ini- 
tial deformation of the structure aggra- 
vated the effect of the wind, which in 
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turn aggravated the initial deforma- 
tion. The effects, being cumulative, 
eventually reached enormous propor- 
tions and with them oscillations of very 
large amplitude. 

The answer this 
question was reassuring. The effect of 
the wind on the Transportation Pavil- 
ion does not change with the deforma- 
tions it causes, since the roof deck re- 
mains parallel to itself. 


troublesome 


Structural details 


Steel-pipe columns support the roof 
deck. These columns, shown in Fig. 3, 
have a diameter of 11 in. and a wall 
thickness of 14 in. To each column 
three structural steel T-sections, cut 
from 10-in, I-beams, are welded at 120- 
deg angles. This rational arrangement 
gives to the column a slim profile “of 
equal resistance,’ similar to the roof 
trusses, and also provides for the bend- 
ing moments in the columns induced 
by the reactions of the ties. 

The cut of the structural T’s is such 
that no material is wasted. It should 
be noted that in cross-section (Fig. 3) 
the webs of two of the column wings 
are in the same vertical plane as the 
ties, whereas the web of the third wing 
is in the same vertical plane as the 
trusses. The pipe columns serve also for 
roof drainage. 

The column hinges are designed so 
that they ean function both in compres- 


In view of a col- 
umn, with springs, 
aluminum root 
framing stands out 
against the sky. 
Photo Coulommier, 
Brussels. 


sion and in tension—in compression for 
dead weight of roof deck and snow load, 
and in tension should upward wind 
pressure cause uplift on the roof deck. 

Of special design, the hinge arrange- 
ment permits free movement in all di- 
rections. Uplift forces are quite impor- 
tant because of the extreme lightness 
of the roof deck and because wind will 
be deflected from below. This problem 
was the subject of an experimental in- 
vestigation at the Aerodynamic Cen- 
ter of Rhode St. Genese near Brussels. 
As a result, the depth of foundations 
had to be increased to 614 ft, even 
though soil conditions did not require 
it, so as to prevent the foundations 
from being lifted out under certain 
conditions of wind intensity and direc- 
tion. 

The coil-type springs on the columns 
are mounted on telescoping attach- 
ments designed so that, as the attach- 
ments elongate, the springs are com- 
pressed. The ties were tensioned by 
tightening two screws on two long 
threaded rods mounted temporarily on 
each attachment. A prestress of 4,200 
lb was applied to the ties in this man- 
ner. Under varying design loads, this 
force will vary between 700 and 10,700 
lb, with a corresponding variation in 
the length of the tie up to 12 in. 

The section of the ties connecting 
the spring attachments to the roof truss 
is made up of three wires of 0.276-in. 


diameter of the type used in_ pre- 
stressed concrete work. In section these 
three wires form an equilateral trian- 


gle. 


Why an aluminum roof? 


Aluminum for structural members 
is still in limited use because its cost 
per unit weight is still high. Only 
when the dead load of the framing, 
based on the use of structural steel, ap- 
pears to be substantially larger than all 
the superimposed design live loads, 
can the use of aluminum be economi- 
cally justified. 

The following elementary reasoning 
substantiates this statement. The cost 
C, (in franes) of a structural steel bar of 
length LZ (cm) to resist the total tensile 
force F (kg) can be expressed by 


where: 
f. = allowable steel tensile stress, kg 
per em? 
specific weight of steel, kg per 
unit cost of steel framing erect- 
ed, franes per kg 


Similarly the cost, C., for an alumi- 
num bar would be 


as it is sufficient to change the subscript s 
for steel into the subscript a for alumi- 
num. This being established, the cost of 
a steel bar can be compared with the 
cost of an aluminum bar of the same 
length to resist the same total force, F, 

JF By 
If p = f./f.s and B = 6,/6, then, for the 
1230 
1400 


(1) 


Transportation Pavilion, p = 


= 0.344. 
7,850 


fa = 1.230 kg per cm? = 17,600 psi, 
which is the average of f, for tension and 


0.88, and B = 


f, for compression. 


a . . 
U7. is a variable depending on 
a 
such factors as economic conditions, 
country, and type of structure. 
Using the average Belgian values, 
16 frames per kilogram * 
and substituting in Eq. 1, 
p 0.88 
By 0.344 x 5 
This means that to resist the same total 
force, the cost of the structural steel bar 
will be only 51.1 percent of that of the 
aluminum bar. 
Generally, however, the use of alumi- 


= 0.511 
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C.= 6.U. 
fa 
» 7() 


num calls for less total resisting forces. 
However, such a decrease in required 
total resisting force must be substantial 
if the spread between the two costs is to 
be reduced appreciably. This can only 
be accomplished if the dead weight of 
the structural steel framing is much 
greater than the total superimposed 
design loads. Breaking down the total 
design load into two parts: 


Wor = dead weight of structural 
steel framing 
Wr, = total superimposed load 


Then W = Wo. + Wr. 

With the substitution of aluminum 
for steel, Wpx obviously decreases while 
Wrz remains unchanged. The following 
can then be written: 

Total load with use of aluminum = 
W’ = Wa:t+ if War is the dead 
weight of the aluminum framing. For 
the cost of the aluminum framing to be 
exactly equal to that of the structural 
steel framing, W’ must equal W. Hence, 
the decrease in total load is equal to 


Wo WatWr 
W Woz Wrt 


r= 


ais defined by Eq. 1 and equals p, (sy). 

However, the decrease in weight of 
the framing proper depends on the fol- 
lowing three factors: the difference in 
specific weight of the two materials, the 
difference in allowable stresses for the 
two materials, and the difference in the 
total forces in their respective usages. 

The following can then be written: 


W a: : Ad 
Ww’ _ 8B Wri 
Wp Wer 


Kliminating from Eqs. 2 and 3 
leads, after some computations, to the 
relationship, 


Woz 


Wri «(1-! ) 
p 
Then, replacing @ with its value in Eq. 1 


W 
and using =— = 


— 


(4) 
On the graph of Fig. 4, Eq. 4 is repre- 
sented by almost constant values of 8 
and p indicated thereon. 

The sign of inequality is indicative of 
the case in which the aluminum frame is 
less costly than that of structural steel. 

Thus, for the numerical values of 8, 
p, and y previously determined, the alu- 
minum frame will be less costly than the 
structural steel frame whenever 

Wor 
that is, whenever the load due to the 
dead weight of the structural steel frame 
is 1.565 times larger than the summation 
of all the superimposed loads. This, it 
must be admitted, hardly ever occurs in 
usual construction. However, the Trans- 
portation Pavilion is an exceptional 
structure which does comply with the 
requirements of Eq. 4. 

The roof deck of the pavilion is de- 
signed to carry the following superim- 
posed loads —all in addition to the 
dead weight of the framing proper: 

Snow load, Wrz, = 35 kg per m? or 
7.2 psf. 

Skins and hung ceiling = 4 kg per m? 
or 0.8 psf. 

The total is 39 kg per m? or 8.0 psf. 

In this case, Wo, =k X Wri = 
1.565 < 39 = 61 kg per m? (12.5 psf). 


= 1.565... (5) 


k 


FIG. 4. Sensitivity 
of k as a function 
of 7 is shown for 
European practice. 
Aluminum framing 
is less expensive 


than steel in rare 
cases—such as 
Transportation Pa- 
vilion — where 
dead weight of 
steel frame is ap- 
proximately 1.5 
times larger than 


total of all super- 
imposed loads. 
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That is, for p = 5, Wor must be 61 kg 
per m?, 

What would be the cost of a structural 
steel framing of this size, erected about 
50 ft above grade? Using 20 frs per kg 
(18 cents per Ib) rather than 16 frs per 
kg (14 cents per Ib), it would be approxi- 
mately 


4 (instead of 5) 


By—p 0.344 X 4—0.88 
and k = — = = 
0.88 — 0.344 
0.925 (instead of 1.565) 
and Wp, = k X Wri = 0.925 X 39 = 
36.1 kg per m? (instead of 61). 


Based on the quite detailed computa- 
tions made, a structural steel frame of 
221-ft span, simply supported, and 13 ft 
deep, would weigh about 53 kg per m2 
(11 lb per sq ft), which is more than the 
minimum 36.1 kg per m? above if y = 4, 
but less than the 61 kg per m?* using 
5. 

Thus it is evident that an aluminum 
design should be considered if y = 4, 
but not if y = 5. 

In the case of the Pavilion of Trans- 
portation, another special economic fac- 
tor in favor of aluminum entered the 
picture. Its temporary nature as an ex- 
hibition structure, to be demolished one 
year after erection, combined with the 
relatively high salvage value of scrap 
aluminum to favor the use of this ma- 
terial. 

The value of Eq. 4 and the graph, Fig. 
4, can be readily appreciated since they 
make it possible to determine imme- 
diately whether or not structural alumi- 
num framing is economical once the 
structural steel solution ( k= re) as 


well as the approximate erected unit 


Ue 
costs of both metalsareknown( 


The great sensitivity of k as a function 
of 7 is also evident from Fig. 4, that is, 
the fact that a small variation in y (the 
relative unit cost of aluminum) cor- 
responds to a large variation in k. 

Taking the Transportation Pavilion as 
an example, it is seen that for values of + 
between 4 and 5, aluminum framing 
starts to be economical for a span on the 
order of 220 ft and for a value of Wr, 
of 40 kg per m? (for the roof deck). 

The diagram shows that if » decreases 
so that its value is, let us say, between 
3 and 4, the value of k decreases into thr 
area between 0.284 and 0.925. That is 
when Wr, = 40 kg per m?, the value o 
W pz is somewhere between 11.3 and 43 
kg per m?. This area includes a large 
number of average cases and even of 
small spans. In other words, it would 
appear that, in the not too distant fu- 
ture, aluminum will play an important 
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role in structural framing provided that 
its unit cost can be reduced by about 
20 percent. This does not seem impos- 
sible in view of the large hydroelectric 
power plants now under construction, 
considering the important bearing that 
low-cost electric power has on the cost of 
producing aluminum. 

It should not be forgotten, however, 
that other considerations can influence 
the choice of aluminum instead of steel, 
to wit: (1) lower maintenance cost or 
even no maintenance cost, since there is 
less danger of corrosion; (2) easier dis- 
mantling and greater ease of transporta- 
tion; (3) reduced weight of columns and 
foundations; and (4) more pleasing ap- 
pearance. 

On the other side of the picture it 
should be noted that aluminum is sub- 
ject to larger elastic deformations 
(about three times larger than those of 
steel), as well as larger thermal defor- 
mations (about 2.2 times larger). These 
factors are often important when lim- 
ited construction depths are the gov- 
erning criteria. 


Some technical data 


The aluminum used for the roof 
had a specifie weight of 165 Ib per eu 
ft, a modulus of elasticity of 10,000,000 
psi, and a thermal coefficient of ex- 
pansion of 0.000013. Allowable work- 
ing stresses for this material were tak- 
en as follows: tension, 16,500 psi, and 
compression, 18,500 psi. The average 
weight of the roof framing is 2.2 psf, 
and this weight, including the skins, 
is approximately 3.0 psf. This figure is 
equivalent to 0.25 in. of conerete and is 
indicative of the extraordinary light- 
ness of the roof deck. 

The mild steel for the columns has 
a working stress of 20,000 psi. The gal- 
vanized cold-drawn steel for the ties 
was considered to have an ultimate 
tensile strength of 200,000 psi, a yield 
point (at 0.2-percent elongation) of 
172,000 psi, and a working stress of 
60,000 psi. 

Steel for the springs is rated to have 
an ultimate strength of 200,000 psi, and 
a yield point of 185,000 psi. 

Snow loads were taken at 7.2 psf. 

As for wind pressure, the horizontal 
wind pressure on the vertical exposure 
of the roof deck was taken at 4 psf; the 
horizontal wind pressure on the verti- 
cal exposure of the columns, at 19 psf; 
the uplift pressure on the roof deck, at 
10 psf; and the downward pressure on 
the roof deck, at 7.5 psf. 
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Appendix 

What would be the economic consid- 
erations and requirements governing 
such an aluminum structure if it were 
erected in the United States? In this 
case, 
15,000 psi on 

0.75 
20,000 psi 
= 5a 165 Ib per cu ft = ().339 
bs 490 lb per cu ft 
Us _ $0.75 375 

The value of @ is then, 
p 0.75 
By 0.339 X 3.75 
Thus, based on a cost for aluminum of 
75 cents per lb erected and 20 cents per 
lb for structural steel erected, the cost 
in the present American market for a 
structural steel bar would be 59 percent 
less than for an aluminum bar, if both 
bars had been designed to carry the same 
load. Adopting the same approach as did 
the author, Mr. Lipski, and using the 
above United States values for p, 8 and 
Y 


= 0.590 


a 


p= 

This means that, in the United States, 
whenever the load due to the weight of 
the structural steel framing is 1.265 


k = 1.265. 


times larger than the summation of all 
the superimposed loads, the aluminum 
frame will be less costly than the struc- 
tural steel frame. 

Applying these values to the Pavilion, 
if it had been built in the United States: 


Wrz = 20 psf, snow load (minimum 

in U.S.) 

——— skin and hung ceiling 
21 psf 
Wort = k X Wor = 1.265 X 21 = 27 
psf 

This means that, unless the weight of 
the structural steel frame is less than 27 
psf, the aluminum frame will be more 
economical in the United States. It 
would thus appear, on the surface, that 
a structural steel frame for a 230-ft span, 
to be erected about 50 ft above grade, 
would require more than 27 psf of struc- 
tural steel. Furthermore, if it can be 
assumed that the cost of aluminum will 
eventually be reduced by, let us say, 
about 12 percent, to 65 cents per Ib, 
erected, and that structural steel wiil 
remain at 20 cents per lb, erected, then, 


020 


“1—? = 1.00 and Wp, = 1.00 X 21 


= 3.25 


= 21 psf 
At this price, for a structural steel frame 
requiring more than 21 psf, the alumi- 
num solution should be given considera- 
tion 

Figure 5, developed for American 
practice, confirms the great sensitivity 
of k as a function of y brought out by 
Mr. Lipski. 

It can be concluded that aluminum 
framing has a potential for shorter spans, 
in the United States as well as in Eu- 
rope, as soon as the cost of aluminum 
can be even slightly reduced. 
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Prestressed concrete truss of 100-ft span 
is being tested in a laboratory of Soviet 
Institute of Concrete and Reinforced 
Concrete. Past President of American 
Concrete Institute, Walter H. Price, M.- 
ASCE, is seen taking notes. He is head 
of Bureau of Reclamation’s Materials 
Laboratory in Denver. 


FIG. 1. Production machine for assem- 
bly-line prestressing consists of a rotat- 
ing platform onto which is fed high- 
strength wire. Flat steel form rotates 
with platform. 


Standardized precast prestressed elements for apartment houses 
of four to eight stories are factory made. Completed precast 
wall panel with window is seen above, and below it assembly 
of precast elements for building in which walls and partitions 
are the supporting elements. Fig. 2, at right, shows arrangement 
of precast units. Below, members of the U.S. delegation inspect 
apartment-house construction. Left to right: Prof. T. Y. Lin, M.- 
ASCE: Prof. Boris Skramtaev: Mrs. Wrangall, a Soviet architect: 
Walter H. Price, M.ASCE; Prof. Boris 
Eugene Sergeev, interpreter: Ben C. Gerwick, Jr., M.ASCE; 
David P. Billington, J.M.ASCE; and James D. Piper, A.M.ASCE. 


Bresler, A.M.ASCE; 


A. we circled the Moscow Airport for 
the first time, one huge white building, 
gleaming in the sun, stood out from the 
flat landscape south of the capital city. 
It was the new Moscow University 
3uilding on Lenin Hills where, as our 
six-man delegation was to learn, only 
science is taught. The humanities are in 
old buildings in the center of the city. 
This emphasizes the concentration on 
science and technology in the Soviet 
Union and made a visit like ours, to 
study conerete and prestressed concrete 
there, of real value. We were told that 
60 percent of Premier Khrushchev’s top 
men are engineers and scientists. 

At the instigation of Prof. T. Y. Lin, 
M.ASCE, the Soviet Government sent 
five engineers to the U.S. A. to attend 
the World Conference on Prestressed 


An American engineer views precast 


DAVID P. BILLINGTON, J.M.ASCE, 


Concrete in San Francisco in July of 
1957. The head of that delegation, Prof 
Boris Skramtaev, at that time asked 
Prof. Lin to form a U. 8. A. delegation 
to return the visit. The members of the 
delegation were: T. Y. Lin, M.ASCE, 
Professor of Civil Engineering, Uni- 
versity of California, Berkeley, Chair- 
man of Delegation; Boris Bresler, 
A.M.ASCE, Professor of Civil En- 
gineering, University of California, 
Berkeley, Secretary of Delegation; 
Ben C. Gerwick, Jr., M.ASCE, Presi- 
dent, Ben C. Gerwick, Inc., San Fran- 
cisco, and President of the Prestressed 
Concrete Institute; Walter H. Price, 
M.ASCE, Chief, Engineering Labora- 
tories, Bureau of Reclamation, Denver, 
and Past President of the American Con- 
crete Institute; James D. Piper, A.M.- 
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Project Manager, Roberts & Schaefer Company, New York, N.Y. 


ASCE, Vice President, Portland Ce- 
ment Association, Chicago; and the 
writer. 

The purpose of our visit was to in- 
spect recent advances in the research 
and development of concrete engineer- 
ing in the Soviet Union, particularly 
in precast and prestressed construction. 
In 11 days we saw a great many phases 
of Soviet engineering—research labora- 
tories, design offices, production fac- 
tories, and construction sites. 

Most striking was the close inter- 
relationship among research, design, 
production and construction. In review- 
ing our observations it becomes most 
difficult to separate these four phases. 
This close integration tends to give, on 
the one hand, a more practical flavor 
to their research work, and on the 
other, an experimental approach to 
their production and construction ac- 
tivity. Based on our observations in 
the Moscow and Leningrad areas, some 
general remarks can be made about 
their system of concrete engineering 
and several unique examples of their 
work can be described as illustrations. 

Two striking features characterize 
the Soviet research we observed. First, 
the emphasis is on the thorough or- 
ganization of all activities coupled with 
the ability to concentrate large sums of 
money in specific areas. Second, the 
emphasis is on applied rather than on 
basic research. 

All construction work in the Soviet 
Union is coordinated under the direc- 
tion of the Academy of Construction 
and Architecture. There are 22 in- 
stitutes under this academy ranging 
from the Research Institute of Town 
and Regional Planning to the All-Union 
Research Institute of Manufacturing of 
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and prestressed concrete in the Soviet Union 


New Materials on the basis of fine 
grinding. We were taken through the 
Research Institute of Concrete and Re- 
inforced Concrete and the Central Re- 
search Institute of Structures, both in 
Moscow. Nearly all research the 
Soviet Union is earried out in such in- 
stitutes rather than in universities as 
In our country. 

The two institutes visited were lo- 
cated together in a large complex of 
laboratories in Moscow. By far the 
more active is the Institute of Concrete 
Research. There is no single laboratory 
in the United States to compare with 
this centralized setup, but if a group 
of our best were combined they would 
equal the Moscow complex. The Re- 
search Institute of Conerete and Rein- 
forced Concrete is subdivided into 14 
separate laboratories. The names 
shown in Table I indicate the scope of 
the activities. 

The research in prestressed concrete 
and precast thin shells was most un- 
usual. In one laboratory, directed by 
Prof. V. V. Mikhnilov, production 
machines were being developed for as- 
sembly-line prestressing. Two types of 
machines were under development. One 
consists of a rotating platform onto 
which is fed high-strength wire. The 
wire comes from reels, passes through a 
looping pit where a hanging weight 
assures a uniform wire tension, then 
onto metal pins attached to the flat 
steel form which rotates with the plat- 
form. A pantograph controls the pat- 
tern of the winding. This is illustrated 
in Fig. 1. 

The second machine employs the 
same principle of continuous wire wrap- 
ping in a controlled pattern, but in this 
case the form to which the pins are 


Main building of Mos- 
cow’s Tomonosov Uni- 
versity, where only 
science is taught, is 32 
stories high, tallest 
building in Moscow. 


attached is stationary and the stressing 
apparatus moves. The whole big stress- 
ing apparatus runs on tracks and the 
wire feeder moves transversely to the 
tracks so that the combined movement, 
automatically regulated, produces the 
desired configuration. Later we saw a 
number of these machines in operation 
in Soviet precasting factories. 

An important phase of Soviet re- 
search is their large-scale and often 
full-scale testing of structural systems. 
In one of the laboratory buildings a 
prestressed-concrete truss of 100-ft 
span was being tested, lying flat. It was 
covered with gages, and strains were 


TABLE |. Laboratories of the 
Research Institute of Concrete 
and Reinforced Concrete 
Theory of Reinforced Concrete and Rein- 

forcement Laboratory 


Precast and Mixed Reinforced Concrete 
Construction Laboratory 


Prestressed Concrete Laboratory 


Prestressed Concrete Production Methods 
and Equipment Laboratory 


Reinforced Construction for Dwellings and 
Non-Industrial Buildings Laboratory 


Refractory and Chemical-Resistant Construc- 
tion Laboratory 


Special Reinforced Construction Laboratory 


Lightweight Aggregate and Cellular Con- 
crete Construction Laboratory 


Dense Concrete Laboratory 


Cellular and Lightweight Aggregate Con- 
crete and Accelerated Curing Methods 
Laboratory 


Refractory Concrete Laboratory 


Chemical and Physical Research Procedure 
Laboratory 


Anticorrosion Laboratory 
Cement and Aggregate Testing Laboratory 
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being measured under post-tensioning 
loads as it lay on its side. Later it was 
to be set up in a vertical position for 
gravity-load testing. Elsewhere in the 
laboratory a doubly curved thin shell 
was being built to one-quarter scale for 
testing. It was a small building in itself. 
Other items being tested were crane-rail 
beams with the rail connected to and 
figured as part of the beam, precast 
thin-shell units, railroad sleeper frames, 
and prestressed pipes. 

Some more basic types of research 
were being carried out. Two-year tests 
on sustained loading of columns were in 
progress. Also long-term flexural load- 
ing of beams was being performed by 
jacking two beams against each other 
and leaving them under load for long 
periods. Bars as large as 2 in. in di- 
ameter were undergoing pull-out tests 
prior to use in pretensioning operations. 

After visiting the laboratories we 
were ushered into the office of V. N. 
Kartashov, Director, Research Insti- 
tute of Concrete and Reinforced Con- 
crete, and sat around a long conference 
table to ask questions and to be asked 
for our criticisms. Here, beneath pic- 
tures of Lenin, Voroshilov, Khrushchev, 
and a large red banner inscribed with 
gold Chinese letters, we learned how 
research is emphasized and carried out 
to achieve practical results. We were 
told that a hundred projects were being 
carried out simultaneously in this com- 
plex of laboratories and that if we were 
to return in three months we would see 
that nearly all the work had been com- 
pleted and replaced by new projects. 

As is the case with research, the de- 


sign bureaus also are centralized. Ap- 
parently there are no engineers in pri- 
vate practice. They all work for the 
state. We visited two huge design of- 
fices, one in Moscow and one in Lenin- 
grad. 

The Moscow Design Bureau is re- 
sponsible for all building construction 
in the city and employs 3,100 architects 
and engineers. The big concentration 
now is on housing and for that standard 
designs are developed. Basically the de- 
signs employ precast concrete elements 
as shown in Fig. 2. 

The foundations consist of precast 
spread footings. Grade walls are also 
precast and rest directly on compacted 
soil. The superstructure follows one of 
two lines. In the eight-story apartment 
houses the frame is made up of precast 
columns and beams supporting precast 
panels. Exterior walls consist of large 
precast panels. 

In the second method, for four- and 
five-story apartment buildings, which 
seemed to be replacing the taller units, 
bearing walls are generally employed. 
There are no columns and few beams. 
The walls are joined by welding the re- 
inforeing and packing the joints with 
mortar. Very little lateral resistance is 
provided because, we were told, Mos- 
cow is in a non-seismie region. 

All precast panels are standardized 
and are made in factories. Currently 
they are in the process of converting 
their factory production from conven- 
tional reinforcing to prestressing. Pre- 
stressing, of course, tends to reduce 
cracking and saves on both concrete 
and reinforcing steel. 


Avtovo prestressed-concrete plant in Leningrad includes three unique precast con- 
crete structures: (1) twin domes each 133-ft square for roof of one building; (2) huge 
thin-shell arch roof of 330-ft span on another building; and (3) 100 X 400-ft factory 
building composed entirely of straight precast elements. 
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One feature of Soviet practice seems 
to be a system of variable factors based 
on type of structure. In many cases 
these factors are substantially below 
ours. One example is the reduced stor- 
age live-loads for girder and column 
design. The New York City Code for 
example, permits a 15-percent reduc- 
tion, whereas in Moscow a 50-percent 
reduction is allowed. There is no in- 
crease in the safety factor to compen- 
sate for possible overload. 

In Leningrad we visited Design Insti- 
tute No. 1, which apparently concen- 
trates on more unusual projects. There 
650 engineers are employed and unlike 
the Moscow office, which makes designs 
only for Moscow, only 10 percent of 
their designs are for Leningrad; the rest 
are for other areas of the Soviet Union 
including Moscow where, we were told, 
they designed the structural frame for 
the new skyscraper hotel we stayed in, 
the Leningradskoya. 

They seemed greatly interested in 
space structures. These always are 
built up of precast and prestressed con- 
crete elements. Large domes, shells, 
hyperbolic paraboloids, and trusses are 
being projected. We were shown designs 
of “standard” domes made of precast 
pieces connected by prestressing, with 
spans from 60 ft up to 330 ft square. 

We saw two examples of these domes 
in visits to building sites. In both cases 
they were serving as roofs for factories 
in which precast and prestressed con- 
crete products were being produced. 

To give an idea of the type of work 
that a design organization like this is 
capable of, one large project will be 
described, the Avtovo factory which we 
visited as part of our itinerary in Len- 
ingrad. Here the functions of research, 
design, production, and construction 
really merge together. Three separate 
projects were seen. First were two 
domes of 133-ft (square) free span, 
made up entirely of precast concrete 
Second was a huge thin-shell 
irch roof of 330-ft span made up of 8 
units each 25 ft wide with skylights 8 ft 
wide between. Third was a_ building 
made entirely of linear prestressed 
units. Each building is unique both in 
the design and in the construction 
techniques employed. 

1. The domes are made up of 135 
pieces of 16 different shapes, each 
weighing about 31% tons. These curved 
panels are made in_ steel forms, 
assembled on the ground over a steel 
seaffold, and connected by welding the 
reinforcing and packing the joints with 
mortar. The four sides of the dome are 
supported by precast concrete trusses 
made up of a series of triangles forming 
the bottom chord and diagonals. The 
top chord is formed by the marginal 


pieces. 
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ribs of the exterior dome panels. After 
assembly the trusses are post-tensioned 
along the bottom chord. Four precast 
hollow square columns, one at each 
corner, provide the entire support. 

After the 133-ft-square dome is as- 
sembled, it is raised 66 ft by jacking 
at the four corners (Fig. 3), the precast 
columns are placed, and the dome is 
then lowered onto the columns. The 
shell of the dome is only 4 in. thick and 
the panel ribs are 10 in. deep. The high 
tension stresses at the corners of this 
point-supported dome are taken by 
post-tensioning the precast units of the 
corners perpendicular to the diagonal 
of the dome. 

2. Each unit of the 330-ft thin-shell 
arch roof consists of 13 singly curved 
panels which are bolted together over 
a metal seaffolding on the ground. The 
rise of the corrugated arch shell thus 
formed is 36 ft. A tension tie is formed 
between the springing lines of the arch 
by precast concrete corrugated plates 
post-tensioned together by cables. One 
entire unit 33 ft wide weighs 406 tons 
and has a thickness of 6% in. of average 
concrete. The tension tie also serves 
as the crane-rail support. At the time 
of our visit the first unit had been as- 
sembled on the scaffold and was about 
ready to be lifted. Cured elements 
for other units were awaiting assembly. 

3. The third project (Fig. 4) was less 
spectacular than the others but ap- 
peared to have a much wider applica- 
tion. The building is made entirely of 
precast pieces. The foundations are pre- 
cast concrete spread footings. The col- 
umns, cast on their side, are composed 
of a latticework of pretensioned pieces 
connecting the two main chords by 
welding and by dowels. The inner chord 
of the column supports a crane girder, 
itself a precast truss, about 30 ft from 
the floor; the outer chord extends to the 
roof, where it supports a prestressed 
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concrete truss of 100-ft span. The 
columns and trusses are spaced 20 ft 
apart. The roof trusses are built of five 
separate precast panels which are con- 
nected together by three post-tension- 
ing tendons, two running the full length 
of the bottom chord and the other 
raised up through the exterior diago- 
nals. These tendons were threaded 
through preformed holes in the con- 
crete. The structure is 100 ft wide and 
about 400 ft long, with 40 ft of clear 
height between the floor slab and the 
bottom of the trusses. The walls for this 
future precast concrete factory are also 
precast but with glass block cast in for 
windows. Even the diagonal wind brac- 
ing between columns was made of pre- 
cast pieces, connected to the columns 
and to each other by the welding 
together of plates embedded in both 
units. 

We visited five factories, all engaged 
in the production of precast concrete 
structural units. The impressive fea- 
tures of these installations were their 
high degree of automation, their 
standardization of products, and their 
large size. The very nature of their 
economy permits a scale of planning 
not known in this country in peace- 
time. They are able to invest huge 
sums of money in automatic machinery 
designed to make certain standard 
products. They can be sure in advance 
that such machinery will be fully uti- 
lized because the government controls 
the entire mechanism of supply and de- 
mand. 

All the factories had been set up for 
precasting and were in the process of 
converting much of their production 
from plain reinforced to the prestressed 
concrete elements. Prestressing ma- 
chinery of the type we saw under de- 
velopment in the large laboratory of 
Prof. Mikhailov was either newly in- 
stalled or being assembled in each 


FIG. 3. Precast dome of 133-ft di- 
ameter is raised 66 ft by hydraulic 
jacks to rest on top of four hollow 
precast columns. Dome consists of 
135 pieces of 16 different shapes, seen 
being assembled at ground level in 
photo below. Artist's sketch shows 
completed twin-domed factory build- 
ing. 


Precasting plant in Leningrad has roof 
of thin-shell arches spanning 330 ft. One 
25-ft-wide element is seen second above, 
and immediately above, artist’s sketch 
of completed building. 
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In a Leningrad factory building, precast diagonal lattice members form combined 
roof and crane-rail columns. See above left and top right. Precast, prestressed roof 
truss, half of which appears directly above, right. spans 100 ft. As shown in Fig. 4, 
below, these elements were assembled into a factory frame. 


Two-level bridge being built across Moscow River carries both highway and sub- 
way. Photo at left below shows, under traveling crane, 5,500-ton assembly, one of 
which is used on each side of bridge. Precast arches for 360-ft river span were as- 
sembled on shore, transferred to pontoons, floated to site, and set in place on piers 
by admitting water to pontoons. Bottom member is post-tensioned to take arch thrust. 
For two-level approaches (inset photo), precast beams 75 ft long were used. 


factory. Noting that in each of the 
plants the prestressing machinery was 
slightly different, we learned that sev- 
eral separate agencies are engaged in 
the development and design of such 
equipment. However, the concrete 
products were invariably the same. It 
was evident from the equipment and 
layout of each plant that the central- 
ized committees permit individual vari- 
ations in production techniques so long 
as the product is standard and the 
quotas are met. 

Briefly the layout of the most mod- 
ern factories followed these lines: 

Sand and aggregates are stored in 
the open and moved by conveyors oper- 
ating in underground reclaiming tunnels 
to the concrete mixing buildings. 
Cement from silos is brought directly to 
the mixing stations, where electrically 
controlled batching machinery auto- 
matically feeds in aggregates, cement, 
and water, and mixes the concrete. 

The concrete is very dry, usually 
of zero slump, and travels from the 
mixer on belt conveyors to empty into 
hoppers in the factory, which move 
along overhead tracks to the forms. 

Mesh reinforcement is cut, assembled 
and welded in each plant. Reinforcing 
cages are made up in the plant and 
transported overhead. Continuous 
prestressing is applied in steel forms 
which run on tracks. Most of the 
production we saw was of hollow roof, 
floor, and wall panels for housing. For 
these, polished metal cylinders are in- 
serted hydraulically through one end 
of the form to make the voids. Con- 
crete is then dumped from the over- 
head hopper and the whole assembly is 
intensely vibrated for about 3 min. In 
some cases the metal cylinders act as 
vibrators. In others a metal pad is 
clamped over the form and compressed 
into the cast unit under a pressure of 
about 30 psi. 

After vibration the unit moves along 
the tracks into a long steam chamber, 
where it remains for from 6 to 12 
hours curing at a temperature of about 
180 deg F. In one factory the curing 
was done at 205 deg F. The cured prod- 
uct is stripped and removed to out- 
side storage yards, where overhead 
cranes store it and eventually load it 
on trucks for shipment to the site. 

The first precast concrete factories 
were built of structural steel but the 
new ones are being built entirely of the 
products they will produce. 

The finished products seem to be 
structurally sound although the quality 
of the work is not impressive. Quality 
seems to be sacrificed for speed. In an- 
other effort to achieve speed, they are 
continually trying out new machinery 
right on the production line. This 
causes some delays in production but 
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does permit rapid development and 
under-fire testing of new and improved 
equipment. 

In the field of concrete engineering 
in the Soviet Union, factory production 
and field construction are bound up 
closely together. Since the supplier and 
purchaser are the same, there can be 
close correlation. We visited several 
building sites where the manufactured 
items we saw under production were 
being erected. 

Thus the first significant feature of 
their construction is the dominance of 
precast factory-made units. This, of 
course, is important in most of the 
Soviet Union because of the long season 
of cold and inclement weather. We saw 
no ready-mix trucks and very few on- 
site facilities for concreting. 

The second feature of their construc- 
tion was its mechanization. Imposing 
gantry cranes, large enough to span 
over a five-story apartment house, run 
on rails and erect the many varied and 
large-size precast pieces. The gantries 
themselves are built like structures 
from a huge erector set, with identical 
interchangeable parts so that they can 
be reused and adopted to many differ- 
ent building projects. In the housing 
developments we saw, an assembly-line 
type of construction was achieved by 
having one crew do only foundations 
and utilities and then move on to a 
new site. The next crew erects the pre- 
cast panels, the third crew completes 
the structure, and a final crew does the 
finishing work. 

The precast structures are erected 
rapidly with a minimum of connections. 
They apparently provide very little 
positive lateral resistance. The overall 
effect of these huge housing develop- 
ments is drab in appearance but im- 
pressive in size construction 
methods. 

They are apparently concentrating 
on the housing program, and other 
phases of construction such as high- 
ways are being held off at present. We 
saw no major highway work under con- 
struction, but we were taken to one 
major bridge project over the Moscow 
River. This project seemed to be pri- 
marily associated with the Moscow 
subway system rather than with a high- 
way program, although the two-level 
structure provides for both. Interest- 
ingly enough, the design was apparent- 
ly made by the chief bridge engineer of 
the ministry of Transportation Con- 
struction. We were told that bridges of 
similar design were being built in Si- 
beria. 

The bridge is 4,000 ft long, including 
the approach spans. Here again exten- 
sive use is made of precasting and pre- 
stressing. Most interesting however are 
the design and construction plans for 
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the long-span central crossing of the 
river channel. The center span is an 
arch of 360-ft clear span, flanked by 
two half arches each 150 ft in span. 
This arched structure, with a total 
length of 660 ft on a skew of 37 deg, 
was being built on the shore in two 
units, each consisting of two complete 
arch assemblies for the full 660-ft 
length. The arches are made up of pre- 
cast pieces connected together by weld- 
ing dowels, the joints being packed 
solid with concrete. A horizontal tie 
connects the two ends of the 150-ft 
arches at about one-quarter of the rise 
of the center arch. This tie is also made 
of precast pieces and is post-tensioned 
together. One half-section was being 
completed when we visited the site. 

Once finished it will be moved side- 
ways on rails to the river bank and onto 
timber piers. Two pontoons will be 
placed under each of the two main sup- 
ports and the entire assembly will be 
floated out into position in the Mos- 
cow River. During erection the half 
arches will be tied back to the cen- 
ter span by steel cables which will be 
removed after the half arches are in- 
corporated into the side-span construc- 
tion. Each of the main-span units, 
weighing about 5,500 tons, will be seat- 
ed on the piers by admitting wa- 
ter to the pontoons. The piers will be 
of concrete, cast in steel sheetpile cof- 
ferdams. 

All the approach spans are about 70 
ft in length. The foundation support is 
provided by precast reinforced concrete 
piles 16 in. square and from 30 to 70 
ft long, driven to a design load capacity 
of 90 tons. The columns are also pre- 
cast and support precast concrete gird- 
ers. These girders are made in an L- 
shape, and are set two per column bent, 
to form a “U.” Cast concrete fills the 
“JU” solid and also ties it monolithically 
to the columns. Precast stringers rest 
on the outside flanges of the girders. 
These stringers are precast as U-beams 
with light reinforcement. The 37-ton 
members are post-tensioned in the 
factory with external cables which are 
then encased in concrete. The complet- 
ed stringers, about 5 ft wide and 4 ft 
deep, are shipped by truck to the site. 
All these precast units are made in a 
precast factory which we did not visit. 
It is specifically attached to the Min- 
istry of Transportation Construction. 

Erection of all precast members, in- 
cluding main-span arches, is accom- 
plished with the use of huge gantry 
cranes running on tracks and spanning 
the entire construction. In evidence also 
were high towers with floodlights, em- 
phasizing the three-shift six-day opera- 
tion typical of all laboratory, factory, 
and construction work we visited. 

Construction of both the Atovo fac- 


tory in Leningrad and the bridge over 
the Moscow River shows the great in- 
terest in precasting and prestressing in 
the Soviet Union, and a willingness to 
experiment with these techniques on 
projects of considerable size. 

As one of the first American delega- 
tions of civil engineers to visit the 
Soviet Union since the war, we were 
treated with respect and courtesy. Our 
official host was the Academy of Con- 
struction and Architecture of the USSR, 
B. T. Bechtin, President. Professor 
Skramtaev personally escorted us in 
Moscow and Prof. Peter Bajanov, head 
of the Leningrad branch of the Acade- 
my, escorted us while in that city. One 
great advantage was that our interpre- 
ter, Mr. Eugene Sergeev, not only spoke 
flawless English but is a first-rate civil 
enaineer and knew our field of interest 
well. Many of the vounger men there 
could speak some English and most of 
the older academicians spoke French. 

The Soviet engineers were most in- 
terested in all our work in the United 
States. They arranged for a series of 
lectures to be given by our delegation 
both in Moscow and in Leningrad. 
These were attended by an overflow 
crowd in each city, and many questions 
were put to us by their people. On the 
last dav of our visit, we had a confer- 
ence with Mr. Vladamir A. Kucheren- 
ko, deputy chairman of the Soviet 
Council of Ministers, and Chairman of 
the State Committee on Construction. 
He is in charge of all construction in 
the Soviet Union. He opened the con- 
ference by saying that he did not want 
to hear our compliments but rather our 
criticisms. He told us of their plans for 
huge expansion in the use of precast 
and prestressed concrete over the next 
seven vears. He stated that an entire 
institute, which in the past has been de- 
signing steel structures only, now has 
been ordered to design in concrete only. 

Our visit was not all engineering. 
Within our packed schedule of activi- 
ties, running from about 9 a.m. to 12:00 
midnight of each day, our hosts always 
included some cultural events, such as 
the ballet, opera, circus, soccer matches, 
and museums. Perhaps the most dra- 
matic was the trip through the Krem- 
lin, even though the structures are not 
prestressed. Their cinerama shows a 
resemblance to ours, except that a 
five-minute movie of Lenin and scenes 
of the Revolution was inserted in the 
middle of it. 

Our stay in the Soviet Union ended 
as it began at the Moscow Airport, 
where the sleek propellerless jets on 
which some of us left again emphasized 
the same theme as the monumental 
buildings of the Moscow University on 
Lenin Hills—the importance of science 
and technology in the Soviet Union. 
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Prestressed 


Sixteen precast, prestressed box gird- 
ers, each weighing 880 tons, make up 
the eight spans of the new bridge at 
Abidjan, capital of French West Africa’s 
Ivory Coast Province. Each 153-ft span 
consists of two box girders side by 
side, each made up of eight precast sec- 
tions pulled together by post-tensioning. 
The girders were floated in one at a 
time and placed on piers supported on 
deep caisson piles, also built up of pre- 
cast concrete pipe sections held together 
by prestressing. For this unusual struc- 
ture some 25,000 tons of bridge com- 
ponents were cast on shore and most of 
them floated into position. 
Bridge at Abidjan spans lagoon between this capital of French West Africa and an The re 
adjoining island, which will now share in the city’s rapid growth. modates ucles day. 
side is a 13-ft pedestrian walkway and 
on the other a 13-ft bicycle path. A me- 
ter-gage (3.28-ft) railroad track passes 
through each of the box-girders, which 
are 19 ft deep. Space between the girders 
houses utility lines. Recent economic 
development of the Ivory Coast, mostly 
since 1949, has made more space neces- 
sary in the Abidjan area. Nearby Petit- 
Bassam Island, formerly reached by a 
narrow floating bridge across a lagoon, 
offered space for expansion. But the soil 
underlying the lagoon is valueless muck 
to a considerable depth. 
At the site there is an average depth 
of water of 33 ft, then 50 to 65 ft of 
soft silt, 65 ft of more compact silt un- 


Two mammoth box girders side by 
side, precast and prestressed, make 
up bridge superstructure. Each box 
carries a railroad track; center duct 
provides for utilities. Roadway is on 
top, with a cantilever on one side for 
pedestrians and one on the other for 
bicycles. 


Precast concrete elements are used 
effectively to give architectural inter- 
est to pier superstructure. 


58 (Vol. p. 740) October 1958 *© CIVIL ENGINEERING 


| 
ut 
Less 
> 
Ag — 4 
A; 


derlain by sand with thin beds of hard 
clay, and finally a sand-gravel strata of 
load-carrying quality. Over a length of 
700 ft in the central part of the crossing, 
the load-bearing strata are reached at 
165 to 180 ft below water level. The 
deep foundation problem was solved by 
installing precast concrete units through 
lengths of temporary open steel pipe 
put down to the sand-gravel strata. Af- 
ter the pipe was removed, friction bear- 
ing Was restored to the units by filling 
the outside space with grout. 

The strata of good bearing material 
rise sharply at each side of the lagoon 
until acceptable bearing is reached at a 
50- to 60-ft depth nearer the shore. 
Both the abutments are on land. They 
were constructed by framing a concrete 
cutting edge and sinking it by open 
dredging as conerete was added. Con- 
crete placed by pipe tremie was used to 
seal the caissons and provide bearing 
over the entire bottom of the 43 x 82-ft 
boxes. 


Building the piers 


Normal construction sequence is to 
install the pier foundations first and 
then build the pier on top of them, but 
this procedure was reversed at Abidjan. 
The part of the pier to be above the 
river bed was fabricated as a floating 
caisson, towed to position and held 
there while caisson-tvpe piles were 


FIG. 1. Pier superstructure is sup- 
ported entirely by caisson piles as 
seen in cross section at right. Details 
of these piles are next right. Pier 
construction was started by floating 
in precast pier caisson and using it 
as template through which to drive 
caisson piles—four vertical and four 
inclined for each pier. After large- 
diameter steel pipe was driven, pre- 
cast concrete casing consisting of 
hollow cylinders was placed inside 
it. Sections of casing were held to- 
gether by prestressing wires extend- 
ing from collar to collar. Then metal 
pipe was withdrawn and pile filled 
solid with concrete. Two polyvinyl 
sleeves at base of each pile were 
pumped full of grout to develop fric- 
tion against surrounding ground. 
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concrete units featured in Ivory Coast Bridge 


aligned and driven through it so that it 
served as a template for the driving. 
Need for having the caisson piles in 
exact position dictated this procedure, 
also the fact that all the pier stresses 
are taken by the caisson piles (Fig. 1). 

The pier caissons are open boxes 
25 x 57 ft and 20 ft high. They are 
built with 8-in. walls, and for long life 
in brackish water are prestressed and 
have an exterior bituminous coating. 
These boxes have a weight of 570 tons 
and would have been difficult to place in 
the water if assembled on land. 

The pier caissons were therefore cast 
in a novel manner over water near the 
shore. Four supports were driven and a 
heavy frame built on top of them a few 
feet above water. From this, a platform 
was suspended to support construction 
operations in the dry. Concrete was 
placed for the bottom few feet. This 
section was lowered by four 55-ton 
screw jacks for partial buoyant support, 
and an additional lift was added. The 
process was repeated to completion of 
the 570-ton unit without exceeding the 
capacity of the jacks. The platform was 
dropped and the pier caisson was free 
to be floated into position for use. 

The construction cycle for a pier be- 
gins with the assembly and positioning 
at the pier site of a 330-ton and a 550- 
ton barge connected by an overhead 
metal framework with space beneath so 
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that the pier caisson can be floated in 
between the barges. The assembly is 
held accurately in position by a rigid 
steel frame spanning about 140 ft to 
the adjacent abutment or pier, to which 
it is strongly connected through a 
hinged bearing. This permits the float- 
ing assembly to follow the 4-ft tide 
changes during installation of the four 
vertical caisson-type piles. (The four in- 
clined piles were installed later.) The 
frame is wide and strong to resist tide 
and wind forces on the floating assem- 
bly and serves as an access bridge as 
well as a means of positioning the pier 
caisson almost to the inch. 

The four vertical caisson piles were 
installed by alternately driving and 
cleaning out an open-end steel pipe 5 ft 
in diameter, of 14-in. wall thickness, 
with a reinforced cutting edge. As sink- 
ing proceeded, 20-ft sections were 
welded on until satisfactory bearing 
material, as determined by the borings, 
was reached. 

The soft material was removed by 
washing while a hammergrab bucket 
was used for removal of the harder 
strata. It could cut through the very 
compact clay blocks of laterite and 
wood. Blocking the grabs open made it 
possible to use the hammergrab as a 
boring bit, using the Benoto method of 
rotating the bit with a 23-ft arm that 
developed a torque of 150 tons. 


FIG. 2. Launching of main superstructure 
elements, 880-ton prestressed box gird- 
ers, was accomplished in four steps or 
phases. In first phase one end of girder 
is carried by barge Pl, while other 
end remains on launching ramp. Second 
barge, P2, moves inside to provide over- 
hang of girder, needed for placing it on 
piers at high water by discharge of 
water ballast from barges. 
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While this work was under way, re- 
inforced concrete rings 4.4 ft in out- 
side diameter and 4 in. thick, were cast 
in 20-ft lengths for installation inside 
the 5-ft-diameter pipe. The object was 
to permit recovery of the steel pipe. 

The bottom 20-ft section of concrete 
pipe was closed, and units installed 
above it were joined to it with water- 
tight joints, so that it remained in 
equilibrium, floating in the steel pipe. 
The sections were joined by 28 high- 
strength %¢-in. wires that were attached 
at the bottom and temporarily at the 
top of each section. The prestress was 
thus applied in steps, the tension ap- 
plied at each succeeding collar releasing 
the pull on the one below to tension 
the entire column. Twelve sections, 
making up some 240 ft for the longest 
casing, were installed in 48 hours. The 
interior of these caisson piles was filled 
with tremie concrete. The exterior, ex- 
cept for the two lower sections, was 
bituminous coated to protect the con- 
crete in brackish water. 

There was considerable doubt about 
the friction value of these piles after the 
exterior steel pipe had been withdrawn, 
since it was thought that an annular 
space might remain open. This was 
overcome by wrapping expandable poly- 
vinyl plastic around the bottom 40 ft 
(two sections) of the concrete casing 
and pumping grout into it to expand 
the pile against the surrounding mate- 
rial. The polyvinyl was circled by 
padded soft-iron bands to hold it on the 
concrete sections. The exterior pipe was 
withdrawn utilizing the power of the 
boring machine and two 30-ton hy- 
draulic jacks. Next a pipe installed dur- 
ing assembly was used to force grout 
into the polyvinyl envelope. Grout re- 
turn from an air-vent pipe at the top of 
the section indicated completion of the 
grouting. When the vertical caisson 
piles were completed, the floating equip- 
ment at the pier box could be released 
for work on the next pier. 

The four inclined caisson piles un- 
der each pier (see Fig. 1) are similar 
to the vertical piles but extend out 
from each corner on a batter of about 
1:10. These were installed in the same 
way, using as a guide the pier caissons 
already supported on the vertical piles. 

To permit other use of the barges, 
steel pipe employed for installation of 
the vertical supports was in some cases 
used as the pile and filled with con- 
crete to just below the river bed. The 
precast sections were used at the top as 
described and the pipe burned off un- 
der water for salvage of the upper 
section. 

It is interesting to note that there was 
substantial verification of the assump- 
tion that the soil would contract or 
compact around the concrete sections 
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after the steel had been withdrawn. 
This indicates that expansion of the 
pile tip by grouting may not have been 
essential. 


Deck precast 


Several factors indicated the desira- 
bility of precasting the deck sections 
despite their weight of some 880 tons 
to be shifted as one unit. Soil of low 
bearing capacity would require expen- 
sive falsework to build the 153-ft spans 
in place. The required transverse and 
longitudinal prestressing could be bet- 
ter done in an established shore plant 
rather than in place over water. And 
the same prestressing permitted casting 
the small units that could be tied to- 
gether for handling. 

For casting, a box girder was di- 
vided into eight transverse sections, 
each about 20 ft long. There were two 
girder manufacturing areas, one on 
each side of the launching ways. In a 
two-month cycle, one girder was com- 
pleted in, and moved out of each area. 
To cast the eight sections of one girder 
required a period of one month, using 
the forms in one area. Forms were 
specially designed for quick and easy 
placing and removal. They were moved 
every three days, or twice in the six- 
day work week. Early form removal was 
made possible by partial transverse pre- 
stressing to avoid tensile stresses in the 
still green concrete. 

As soon as the eight sections of one 
box-girder had been cast in one area, 
the forms were quickly moved to the 
second area, where the invert reinfore- 
ing was already in place. Then assem- 
bly of the completed sections and pre- 
stressing of the girder began in the first 
area. Since the end sections would re- 
ceive the most stress, they were cast 
first in the concreting cycle to give them 
a longer time to cure. Transverse pre- 
stressing of the girder was followed by 
longitudinal prestressing. Grout was 
then injected around the tensioning 
wires and protection placed over the 
anchorage heads. 

As soon as tensioning was complete, 
the girder was moved out to free the 
fabrication area. The girder was raised 
on to planed timber skids impregnated 
with a special grease, riding on a con- 
crete sleeper that had a %e-in. steel- 
plate sliding surface. Two 100-ton elec- 
tric-powered screw jacks moved the 
girder in 13-ft steps. The sliding force, 
at start of movement, corresponded to 
a friction coefficient of 0.15 to 1.20. 

A movement at right angles to the 
first, utilizing the same technique, put 
the girder in position for loading for 
water transport. An ingenious four-step 
method, shown in Fig. 2 was used to 
transfer the girder to two barges. First, 
the girder was cantilevered out 16 ft 


October 1958 


over the water and a barge raised un- 
der it by pumping out water ballast, to 
take the load. Eight temporary cables, 
prestressed over the deck, counteracted 
the large cantilever stresses incompatible 
with the usual stresses in the girder. 
The girder and barge were pushed out 
further to permit positioning another 
barge under it so that the girder would 
overhang sufficiently to be placed on the 
pier. This barge took the outer load 
and the first barge was moved to an 
inner position. 

The floating ensemble was towed 
into place between two piers at high 
tide and set as high as possible on the 
supports. The second girder of the pair 
was set in the same way. At this level 
the girders were in the best location to 
resist the stresses in the steel truss hold- 
ing the barges in position at the next 
pier caisson so they were not raised the 
required 10 ft to final position until 
later. A precast slab closes the space 
between the box girders at the bottom 
to make a utility duet. Deck paving 
ties the top into a unit. 

The project required 34 months for 
completion. Some 36,500 cu yd of con- 
crete was used in the project, of which 
about 11,000 cu yd was _ prestressed. 
Part of the cement was a pozzolanic 
blast-furnace material, expected to com- 
bat the effect of sea air, locomotive 
fumes, and humie acid in the mud. 

The Abidjan Bridge was designed 
by the design department of Enter- 
prises Boussiron, following a competi- 
tion in 1952. The work was carried 
out by the Société d’Etudes et de Tra- 
vaux d’Afrique Occidentale and the 
Société Francaise d’Entreprises de Dra- 
gages et de Travaux Publics. Most of 
the work was done by local workmen, 
unskilled at the start of the project. A 
few Europeans helped with the super- 
vision of construction and training of 
the men. 

The entire scheme, with its novel 
technical and city planning features, 
which are unique for French West Af- 
rica and of interest to all engineers, em- 
phasizes the importance of this bridge 
of original design. 

Most of the information included in 
this article was obtained from Travaux 
(editions Science et Industrie) for 
April 1958, published in Paris, France, 
by the Fédération Nationale des 
Travaux Publics and its affiliated 
organizations and the Chambre Syndi- 
cale des Constructeurs en Ciment Armé 
de France. Nicholas Esquillan, Techni- 
cal Direetor of Entreprises Boussiron 
and author of one of the articles in the 
April Travaux, supplied the photo- 
graphs that appear here. Material has 
also been taken from the article in the 
same issue by J. Francois, Chief of 
Studies, Entreprises Boussiron. 
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U.S. Harbor at Rota is on 
Cadiz Bay in southwest- 
ern Spain. Tanker pier is 
at left, breakwater and 
marginal pier beyond, 
and ancient town of Rota 
on peninsula at far right. 
Inside the breakwater 
several dredges are ex- 
cavating the harbor to 


35-ft depth. 


STEPHEN M. OLKO, A.M. ASCE 
Consulting Engineer, New York, N. Y.; 
formerly Chief Port Engineer, 


AESB, Madrid, Spain 


Principal port of entry for the United 
States bases in Spain is Rota on the 
Bay of Cadiz. Here an unused strip of 
coast is being converted into a $120- 
million naval installation. Port facil- 
ities will accommodate the largest car- 
riers and tankers, and an adjacent naval 
air station will receive and discharge 
planes brought in by surface ships. Stor- 
age will be available for petroleum fuels 
to supply a pipeline system extending 
across the country. 

In addition to Rota, minor naval facil- 
ities for ship fueling and ammunition 
storage will be provided at Cartagena on 
the Mediterranean and at El Ferrol in 
northwestern Spain. The U. S. Air 
Force will have airfields near Zaragoza, 
Madrid, and Seville. See map, Fig. 1. 
General responsibility for all design and 
construction work is under the U. S. 
Navy Bureau of Yards and Docks. 

The Port of Rota was located prior to 
signing of the American-Spanish de- 
fense agreement. From old hydro- 
graphic charts and road maps this site 
on the north side of the open Bay of 
Cadiz was selected because it is partly 
sheltered by the promontory of Rota 
and has a natural deep-draft approach 
with ample turning area. The shore is 
relatively flat and sparsely populated. 

After the American-Spanish defense 
treaty was signed in the fall of 1953, 
inspection teams visited the site and ap- 
proved the location. Detailed data were 
then obtained for design, such as sound- 
ings, tide ranges, currents, wind data, 
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Navy builds port of Rota in Spain 


subsoil conditions and sources of mate- 
rials. 


Laying out the port 


Requirements for the port at Rota 
were a protected harbor with a 2,500-ft 
turning basin for the largest aircraft 
carriers, a 1,000-ft wharf that could 
be tripled in size, and provision for 
tanker loading and unloading. 

The layout (Fig 2) was controlled by 
factors such as: aligning the break- 
water perpendicular to the southwest 
ocean swells, orienting the piers parallel 
to the prevailing east-southeast winds, 
separating the aircraft unloading facil- 
ities from the POL (petroleum-oil-lu- 
bricants) fuel pier, and _ balancing 
dredge and fill quantities. The final lay- 
out is a compromise among these fac- 
tors. 

The breakwater protects both the 
marginal wharf and the POL pier from 
ocean storms. The inner 2,000-ft section 
of the breakwater connects with a low- 
level area on shore and follows the 
southwest alignment of natural reefs. 
The outer 5,000-ft section is perpendic- 
ular to southwest ocean storms and is 
slightly skewed to reflect waves towards 
shore rather than out towards the break- 
water head and into the path of ap- 
proaching vessels. The breakwater head 
is in existing deep water, where main- 
tenance dredging will be minimized. 

A closure breakwater was considered 
for protection of the interior of the port 
from local southeast storms. Such a 


breakwater would also decrease silting 
in the port area. Since waves generated 
across the 12 miles of open water be- 
tween Rota and Cadiz do not exceed 
5 ft, a closure breakwater was not re- 
quired initially, but it may be con- 
structed at a later date if experience 
proves it necessary. 


Breakwater design 


Several alternate designs were studied 
for the breakwater. The design selected 
consists of a rock core armored with 
riprap, tetrapods, and concrete blocks. 

Availability of suitable rock was a 
major consideration. A hard limestone 
is available from a quarry at El Ber- 
rueco, located about 35 miles away. 
This rock is fissured so that pieces heav- 
ier than 7 tons could not be expected in 
quantity. A quarry of relatively soft 
rock (specific gravity 2.0 to 2.2) is 
located 11 miles from the site. A quar- 
ry at Arcos, Fig. 1, finally was devel- 
oped by the contractor by building a 
railroad. 

The breakwater was designed to take 
advantage of available materials. Rock 
having a minimum specific gravity of 
2.0 is permitted for the core of the 
structure and is covered with riprap 
having a specific gravity of not less than 
2.6. Since rock larger than 7 tons is not 
economically available in the area, large 
concrete armor units were specified for 
wave protection. 

Individual layers of the breakwater 
are graded as successive filters to pre- 
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FIG. 1. Navy port of Rota accommo- 
dates largest carriers and tankers, while 
adjacent air station receives planes 
brought in by ship. 


vent the washing through of underly- 
ing smaller stone. The innermost core 
consists of well-graded rock varying 
from 20 lb to 2.0 tons and extends up- 
ward from the harbor bottom to about 
10 ft below low water. Keeping this 
core below the water surface reduces 
the danger of washouts during con- 
struction. The contractor was permit- 
ted, however, to bid on the option of 
using the core material up to about § 
ft above low water. Construction could 
then proceed from shore by end-dump- 
ing. This method was adopted. 

Armor for the inner section of the 
breakwater consists of riprap on a 1:2 
slope, varying from 3 to 5 tons where 
wave heights do not exceed 10 ft. 

Outer breakwater sections must re- 
sist waves 16 ft high. See Fig. 3. It is 
impractical to employ 7-ton riprap here, 
as the slope would be extremely flat 
and, because of the greater depths of 
water, a tremendous quantity of mate- 
rial would be required. The outer sec- 
tion, therefore, has a “manufactured” 
armor of precast concrete blocks and 
tetrapods increasing in weight towards 
the head of the breakwater. In the more 
exposed areas, alternate designs were 
prepared for 25-ton tetrapods ona1:1.5 
slope and 55-ton concrete blocks on a 
1:1.75 slope. 

Tetrapods are four-pronged precast 
concrete units developed by the Neyrpic 
firm in Grenoble, France. The tetrapod 
design has the advantage of permitting 
steeper slopes and units of lighter 
weight. This results from their better 
“shape factor” and superior absorption 
of wave energy. The concrete blocks, 
on the other hand, are easier to form. 
Bids were taken on either tetrapods or 
concrete blocks, but not both, pri- 
marily to prevent a situation from de- 
veloping where a contractor would be 
low on an alternate, but high on the 
total bid. No bids were received for the 
concrete-block alternate. The tetrapod 
design was less expensive. 

The tetrapod armor is keyed into a 
toe berm, which provides a bench for 
remedial construction. The elevation 
and gradation of berm material is de- 
signed to resist backwash from break- 
ing waves. 

The breakwater is capped with a cast- 
in-place crown wall, behind which 
heavy rock is placed to prevent under- 
mining. Top of wall varies from El. 
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+ 33 ft to El. + 48 ft above Low Low 
Water. This height is necessary as the 
design storm is assumed to occur dur- 
ing high water. The crown wall varies 
in cross section but is designed with a 
continuous bench 5 ft wide, at EI. 
+ 33, to support a crane leg for future 
repairs to the breakwater. 

Armored with 120-ton concrete 
blocks, the breakwater head serves as 
the “anchor.” This is subjected to waves 
striking at right angles and therefore 
each unit must be individually stable 
since it derives no support from the 
breakwater mass. The assumption was 
that the blocks would be cast at the top 
of the breakwater, then tilted by hy- 
draulic jacks and dropped into position. 

After the breakwater design was com- 
pleted, its entire length and typical sec- 
tions were studied by laboratory model 
tests. These tests disclosed that there 
was a critical area at the center of the 
outer section, resulting from focaliza- 
tion of southwest waves by offshore 
reefs. This condition was not clearly 
defined by the wave refraction dia- 
grams, which were based on old hydro- 
graphic charts, as the extent and con- 
tours of the reefs were unknown. The 
model tests employed profiles devel- 
oped from continuous Sonar readings. 


Tow way to airfield 


tures of port are 
inner and outer 
breakwater, margin- 
al wharf, and POL 
pier for fuels and 


lubricants 


October 1958 + 


The central portion of the breakwater 
was subsequently strengthened. 

Inside the breakwater there isa 1,000- 
ft marginal wharf. An area 350 ft wide 
is provided between the wharf and the 
breakwater for aircraft and general 
cargo unloading. Several designs were 
studied for the wharf structure—a re- 
lieving platform, reinforced concrete 
caissons, steel sheet pile cells, and others. 
Consideration was also given to con- 
structing reinforced concrete caissons in 
a drydock at Cadiz, floating the units to 
the site, and sinking them to form a 
wharf. 

A gravity concrete-block type of mar- 
ginal wharf was selected on the basis of 
cost and practicability. See Fig. 3. This 
tvpe of structure is economical and fa- 
miliar to Spanish contractors. Most 
Spanish ports, including Cadiz, utilize 
such construction. 

Blocks are placed in a staggered pat- 
tern so that each one straddles both the 
block beneath and that behind. This 
keeps the entire wall together, utilizing 
its own dead weight and friction. The 
resultant earth-pressure thrust on the 
walls falls within the middle third of 
each course of blocks, and the lowest 
course is narrowed to equalize the base 
pressures. This decreases differential 
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settlements. The narrowing of the base 
induces shear and tension stresses on 
the upper projecting blocks. The stress- 
es, however, are low and the blocks are 
not reinforced. 

The blocks bear on a leveling bed of 
crushed stone and cement in sacks, 
overlying a base course 5 ft thick to 
distribute the toe pressures and to serve 
as a drain for tidal fluctuations. The 
toe is protected from propeller wash by 
a heavy cover of rocks. 

Underlying soil is a compact silty 
sand. Borings were made along the pro- 
posed wharf and samples were tested. 
The soil can support the gravity walls 
with ample safety and tolerable settle- 
ments. Soil conditions along the wharf 
are better than in the remainder of the 
port area because of the close proximity 
of reefs. 

A submerged head-wall is located at 
right angles to the marginal wharf. The 
purpose of this wall is to retain fill, al- 
leviate the effects of propeller wash, 
and serve as a base for future expan- 
sion of the port. The top of this wall 
is 10 ft below low water. Waves there- 
fore pass over the wall and spend them- 
selves on the inner dike. A higher wall 
would reflect waves back into the har- 
bor, disturbing moored vessels. 


Concrete block wharf 
Headwall —10 


The area between the marginal 
wharf and the breakwater is filled with 
selected granular material, much of it 
from hydraulic dredging, to provide a 
work space 350 ft wide. Unsatisfactory 
material is wasted at sea. The disposal 
area is located southwest of Cadiz 
where water is over 100 ft deep and 
studies showed that currents would not 
move the silt back into the Bay of 
Cadiz. 

The soils consist essentially of silty 
sands with lenses of cemented lime- 
sandstone and layers of compact clay. 
Seismic surveys indicate that bedrock 
is at least 150 ft below the water sur- 
face. Since it was expected that the 
sandstone lenses would be difficult to 
dredge, the harbor was dredged initially 
to only 35 ft below mean low water, but 
the structures were designed for a fu- 
ture dredge depth of 40 ft. 

Filter layers cover the breakwater 
slopes to prevent washing through of 
the hydraulic fill. All material placed 
above mean high water is compacted to 
serve as the subbase for the paved mar- 
ginal wharf and approach fill tow-way. 
The pavement is designed for concen- 
trated aircraft wheel loads. Flexible as- 
phaltie concrete is employed as the hy- 
draulic fill is expected to settle. 


TYPICAL SECTION 
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FIG. 4. Fuel pier is 
supported by H- 
piles which pene- 
trate underlying 
sandstone lenses 
varying widely in 
elevation. 


FIG. 3. Marginal whart, seen in typical 
section at right, is connected with break- 
water, at left, by apron 350 ft wide, con- 
sisting of hydraulic fill topped with 
asphalt pavement. 


Utility lines are located in a gallery 
along the wharf face. This gallery is 
covered with removable concrete slabs, 
steel gratings, and manholes for easy 
access. Piping is provided for fresh wa- 
ter, salt water, compressed air, and 
steam. A cooling salt-water line extends 
from the head of the wharf to a steam 
power-plant on shore. 

The wharf is lighted from towers. 
Power outlets along the wharf face are 
protected by reinforced concrete hoods. 
There is an electrical substation at the 
center of the wharf. 

Provisions have been made for a fu- 
ture crane and for railroad tracks and 
fuel lines, the latter to be buried in the 
fill behind the utility gallery. 

A hung timber fender system protects 
ships berthing alongside. The vertical 
timbers bear on rubber fender blocks. 


POL pier facilities 


The POL (petroleum-oil-lubricants) 
pier is located at the east side of the 
turning basin for maximum separation 
from the marginal wharf. It is a T-head 
pier having a 1,200-ft approachway and 
a 1,600-ft pier head, aligned in the gen- 
eral direction of the prevailing winds. 
The pier will accommodate two of the 
largest tankers plus a fuel barge of 
moderately deep draft on the shoreward 
side. 

The 60-ft-wide pier-head consists of 
several sections. The central section 
serves only as a pipeway and for access 
to the two fuel piers, which have three 
unloading points each. The fuel piers, 
in turn, are flanked by three mooring 
platforms connected with steel truss 
catwalks. 

Fuel pipes are provided with guides 
to prevent buckling due to expansion, 
and slide over steel channels and pipe 
sections embedded in the cap beams. 


Pipeways in some areas are covered — 


with removable precast concrete slabs 
for convenient access. By covering other 
areas, the POL pier can be utilized for 
general cargo facilities. 

Hose will be handled by mobile 
cranes on rubber tires. Racks are pro- 
vided on each pier for storage of hose 
and rope. A grounding system through- 
out the pier is connected to isolated steel 
H-piles driven into the harbor bottom. 

Sandstone lenses underlie the POL 
pier at widely varying elevations. Steel 
H-piles were therefore selected for sup- 
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port of the reinforced concrete deck, 
since they can best penetrate the lenses 
and can be easily spliced or cut for ad- 
justment to different penetrations. See 
Fig. 4. The piles are 12 H 53 for the 
approach pier, where the water is shal- 
low, and 14 H 73 for the pier-head area, 
which is dredged to 40 ft. All piles are 
protected with a concrete jacket extend- 
ing from the cap beam to 1.5 ft below 
low water. 

Construction of the POL pier began 
before the protecting breakwater was 
completed. The design of the pier was 
therefore based on construction in the 
exposed open bay, working out from 
shore. The bent spacing of about 16 ft 
(5 meters) was selected as the maxi- 
mum practical advance for a pile driver 
working over the structure. 

The fender svstem consists of treated 
timber piles spaced S ft on centers. Con- 
sideration was given to 4 Massive grav- 
ity fender svstem, but this proved too 
expensive. 

Contract plans and specifications 
were prepared in both English and 
Spanish, based on U. 8. Navy design 
criteria, using the metric svstem. The 
Spanish engineers proved to be very 
competent and, with their excellent 
background, rapidly adapted them- 
selves to U. S. methods of work. 

The initial work in London was ac- 
complished under Capt. A. C. Morris, 
CEC USN. The work in Spain was 
under the direction of Admiral Robert 
H. Meade, M. ASCE, CEC USN, for- 
merly chief of the U. 8. Navy Bureau 
of Yards and Docks. 

Designs were prepared under the su- 
pervision of Architects-Engineers Span- 
ish Bases (AESB), a joint venture of 
four American firms: Shaw, Metz and 
Dolio of Chicago; Metcalf and Eddy of 
Boston; Frederic R. Harris, Inc. of 
New York; and Pereira and Luckman 
of Los Angeles. E. J. Quirin was chair- 
man of the AESB group. J. T. Stofko 
and F. R. Sherman were Project Man- 
ager and Deputy Project Manager of 
AESB, respectively. Hal W. Hunt was 
Project Manager for the Rota complex. 
All are Members, ASCE. 

P. D. G. Hamilton, M. ASCE, was 
the Chief Port Engineer and the author 
was his assistant, succeeding him when 
he returned to the U.S.A. The author 
spent two years in Spain and was later 
succeeded by E. Abonyi. 

Detailed contract plans were pre- 
pared under AESB supervision by Es- 
tudios Technicos Urquijo of Madrid. 
Wave and breakwater studies were 
made by Dr. Ramon Iribarren Cava- 
nilles and Dr. Casto Nogales y Olano 
of Madrid. Model tests were performed 
by the Laboratoire Central d’Hydraul- 
ique de France of Maisons-Alfort 
(Seine) near Paris. 
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ROGER H. CORBETTA, President, Corbetta Construction Co., 


HAL W. HUNT, M. ASCE, Executive Editor, Civil Engineering; 


Maxine and moving big units of con- 
crete and handling a lot of rock are 
the major construction problems in 
building a harbor for the U.S. Navy at 
Rota in southwestern Spain. The U. S.- 
Spanish joint-venture, Corbetta Con- 
struction Co. of New York and Con- 
struciones-Civiles of Madrid, supply 
their own equipment on this project, 
much of which is unusual in Ameri- 
can practice. A general description of 
the U.S. Naval Base at Rota is given 
in the preceding article by Stephen M. 
Olko. 

More than ten thousand tetrapods, 
weighing up to 27.5 tons each, are 
placed on a rock breakwater face to ab- 
sorb the force of the waves. Concrete 
blocks weighing up to 122 tons each, 
are cast on shore and moved to posi- 
tion in a marginal wharf that will ac- 
commodate the largest ships of the 
U.S. fleet. Even larger concrete blocks 
are transported to the head of the 7,- 
000-ft-long breakwater. 

Hard rock had to be dug out of the 
harbor area to provide a 35-ft depth but 
the dredged material is so mixed with 
muck that. most of the 5 million cu yd 
has to be wasted at sea. While dredg- 
ing is being done, some 1.5 million cu 
yd of rock is being hauled out from 
land quarries to build the breakwa- 
ter, which has a base width of 260 ft 
and a height of more than 50 ft at its 
outer end. 

Dredging has proved to be unexpect- 
edly tough. cutter-head suction 
dredge can take out muck and some 
mixed material but most has to be dug 
with ladder-type bucket dredges. Much 
drillimg and blasting, not originally 
contemplated, has been necessary. De- 
spite this, only a small amount of gran- 
ular material has been salvaged for use 
in the permanent structure. 

Half of the 1.5 million cu yd of stone 
in the breakwater can be a relatively 
soft material for the core, available 
with an 11-mile truck haul. Trucks 
haul this directly out on the breakwa- 
ter, keeping the core of the fill ahead 
of the armor placing. 

All rock exposed to wave action has 
to be heavy, wear-resistant stone, and 
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an extensive search was required to 
find such rock, but it was finally lo- 
cated 45 miles away. It was then neces- 
sary to build 28 miles of railroad to 
transport it. The latter was made prac- 
tical by an existing right-of-way. Before 
1929 the Spanish had constructed the 
bridges, done the grading and built the 
stations but steel was short and no rail 
was ever laid. Corbetta-Coviles com- 
pleted the railroad and supplied big 
new American Locomotive Co. diesel 
engines, costing $275,000 each, to aug- 
ment the Spanish equipment. Hauling 
charges are applied against the cost of 
the locomotives so that the railroad 
eventually will acquire the equipment. 

At the rail terminus on the water- 
front two stiff-leg cranes, with 120-ft 
booms, separate the rock into the sev- 
eral required sizes for truck transport 
to the breakwater. The cranes straddle 
two lines of track and are mounted on 
traveling bogies to permit covering a 
large storage area. Trucks with a short 
wheelbase are used for hauling out on 
the breakwater to facilitate turning on 
the narrow top of the structure. In so 
far as possible the trucks dumped rock 
where it would roll or slide to position. 

The problem of placing 8-ton rock 
and &.8- to 27.5-ton tetrapods at a dis- 
tance of up to 125 ft from the center 
of the breakwater is handled by a full- 
revolving, hammerhead-type crane. 
This huge rig has a 360-hp diesel-elec- 
tric generator mounted on its gantry 
to supply electric power for traveling, 
hoisting, swinging and lighting with- 
out external connections. The 400-ton 
unit travels on double rails on wood ties. 
The double rails are spaced 20 ft apart 
on centers since this is the maximum 
space available. See Fig. 1. 

An auxiliary leg on the rig, 20 ft fur- 
ther out, is set down to give added sta- 
bility when handling heavy loads at 
some distance out. A basket made of 
rail is used to transfer a truck load of 
stone to final position. The time cycle is 
3 min for moving a load to the outer 
end of the rig. This crane was made by 
Paindavoine of Lille, France, especially 
for the job at Rota, and has proved 
quite satisfactory. 
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Tetrapods come next. They are cast 
on the job in steel forms made in four 
identical units. One section of form 
was anchored to the ground and the 
others attached to it by quick-acting 
clamps. All forms are located in a dou- 
ble circle under a stiff-leg derrick, 
which moves the forms and places the 
concrete. Forms are stripped and used 
each day. Concrete is prepared in a 
British Winget plant that has storage 
capacity for 500 tons of aggregate, ce- 
ment and pozzolan to feed two 2-cu 
vd tilting mixers. The concrete is dis- 
tributed by Dumpcrete trucks. 

While easy to cast, the tetrapods are 
ungainly to handle and require a lot 
of space for storage as they do not 
stack. A Westinghouse-Le Tourneau 
35-ton Tournacrane with big tires 
moves the tetrapods from the casting 
bed to storage on soft sand or on beach- 
es, sometimes into shallow’ water. 
More than 4,000 of the 10,000 tetra- 
pods were in storage at one time, 
parked in every available place. For 
most of the tetrapods, handling hooks 
are avoided to save steel and eliminate 
spalling of concrete from corrosion. In- 
stead, a cradle picks up each tetrapod, 
putting all concrete in compression, for 
original handling from the storage bed. 
The smaller tetrapods are hauled to the 
breakwater two at a time on a flat-bed 
truck but the 27.5-ton units are set 
singly on a special cradle on a truck. 
Tetrapods are swung into position 
by the Paindavoine crane using a single 
cable, set to unhook readily. 

A crown wall up to 30 ft high is 
cast in place on top of the breakwater. 
Tetrapods are piled halfway up its ex- 
posed side to absorb the wave force as 
completely as practical. The only equip- 
ment capable of handling the tetrapods 
to the outside position is the Painda- 
voine crane so the crown wall has to 
be kept close up to the armor rock 
placing to permit the big crane to per- 
form all its functions with a minimum 
of reverse travel. Simple steel forms are 
used for the wall, set in one unit for a 
maximum 20-ft lift and 35-ft advance. 
To hold the concrete and provide a lev- 
el start for the form on the rock fill, 
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a dry masonry wall is laid as a base 
for the forms. The Spanish are quite 
adept at masonry wall construction so 
building it is rapid and economical. 
Concrete, delivered by Dumpcretes 
from the central plant, is placed by 
truck crane and bucket. 

The Paindavoine crane remains some 
500 ft behind the end of the breakwa- 
ter-head construction to allow wave ac- 
tion to settle the newly placed fill be- 
fore moving the crane over it or con- 
structing the concrete wall. The crane 
places the outer armor rock and tetra- 
pods up to about 100 ft in front of the 
wall construction, completing place- 
ment except for the space immediately 
adjacent to the wall. After a 35-ft wall 
section is concreted and the forms re- 
moved, the crane returns to place the 
remaining rock or tetrapods against the 
wall. 

Most unusual in American practice 
is the marginal wharf, made up of large 
concrete blocks cast on shore and placed 
by floating equipment. The original 
plans called for 2,485 blocks each 
weighing from 38 to 66 tons. The lat- 
ter was the largest size the designers 
expected the equipment available could 
handle. But it was found practical to 
handle much larger blocks so the mar- 
ginal-wharf blocks were rearranged as 
shown in Fig. 2. This reduced the 
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All weights and dimensions on 
plans for the project are metric. 
English units given here are ap- 
proximate. 


number of blocks to 1,862 and elimi- 
nated the making, storing and setting, 
mostly under water, of more than 1,100 
units. 

A gantry crane of 82-ft span that 
could pick up a 122-ton block, travel 
with it at 30 ft per min and deliver it 
25 ft outside the gantry on a barge, was 
the key equipment for casting. A stiff- 
leg derrick, of 15-ton capacity, trans- 
ferred forms and placed concrete so 
that the gantry could be used most of 
the time for moving blocks from the 
casting area to storage and from stor- 
age to a barge for transport to point of 
placement. 

Blocks were very accurately cast in 
steel forms, some as large as 11 x 18 
ft and 8 ft high. Forms were made 
heavy and rigid so that no interior ties 
were required. The blocks were cast 2 
in. narrower than the theoretical to al- 
low for inaccuracies in casting and 
placing. Actually the blocks were so ac- 
curately made and positioned that gaps 
were only 34 to 1 in. wide and filler 
blocks had to be used to complete the 
required length. 

Blocks rest on a prepared bed of 
crushed stone in an excavated trench. 
The stone was dumped from barges 
and leveled under water by dragging a 
screed along accurately positioned rails 
as divers checked the operation. Fine 


Core rock and some armor rock is dumped from trucks ahead of hammer-head crane. 
Big crane must place tetrapods outside concrete wall after it has been built. 
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Crane, made by Paindavoine in France, places 25-ton tetrapods at a distance of 125 
ft out on a 3-min. cycle. Unit has its own 360-hp diesel-electric generator to supply 


power for all operations. 


Blocks weighing 
122 tons could be 
handled on land 
only by a big gan- 
try that spans 
casting and stor- 
age yard. Gantry 
loaded blocks on 
barge from over- 
hang at right. 


FIG. 1. Crane 
weighing 400 tons 
was moved out 
on breakwater 
core to place arm- 
or more than 125 
ft out. Auxiliary 
leg served as out- 
rigger for crane. 


Steel forms with- 
out ties are used 
to cast concrete 
blocks weighing 
up to 122 tons. 


> 
FIG. 2. Original 
design of wharf 
wall (dotted lines) 
required 2,485 
blocks. Revised 
design required 
only 1,362 blocks, 
but some weigh 
122 tons. 


aggregate was used for final leveling to 
assure a perfect bed for each block. 
See Fig. 3. The blocks were placed 
from the hull of a cutterhead suction 
dredge. The “ladder” was removed and 
the ladder support used as a stiff-leg 
A-frame. Anchor lines on the hull were 
fixed in deck winches that were remote 
controlled from what normally is the 
dredge-man’s perch. These lines were 
used for all movement of the rig. First 
the A-frame was moved over one of sev- 
eral blocks on a barge. A pick-up de- 
vice was lowered into slots east in the 
block and turned 90 deg. Safety wedges 
were positioned along the pick-up to 
prevent accidental freeing of the pick- 
up device. 

The block was lifted from the barge 
and then lowered as the hull was ma- 
neuvered into exact setting position by 
the anchor lines. Divers checked the 
final position of the block, and it was 
released. This method permitted plac- 
ing as many as 15 of the 90- to 122-ton 
blocks in an 8-hr shift. More than 1,300 
blocks were set in 8 months, including 
a 6-week period in which none were 
placed. A major factor in achieving this 
~peed is moving the entire floating unit 
instead of swinging or “booming” the 
lifting frame. That would have 
changed the barge balance and_re- 
quired considerably more maneuvering. 

The wharf wall, odd-shaped to equi- 
tably distribute bearing on the soft un- 
derlying soil, was backfilled with gran- 
ular material. Specifications required 
that initial settlement be permitted to 
oceur before the casting, in place, of 
the utility gallery that forms the top 10 
ft of the wharf face. Careful measure- 
ments showed that the block wall be- 
came stabilized in 16 weeks after the 
blocks were set to full height. This re- 
inforeed concrete wall tied all the 
blocks into a unit and provided beam 
action to take the puil of hawsers from 
the big carriers. 

The wharf is nearing usable comple- 
tion. Soon aireraft that cannot fly the 
Atlantie or take off from a carrier can 
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Pick-up for blocks is lowered into slot and rotated 90 deg to 
lock. Wedges are placed alongside stems to prevent accident. 


All can be released from the surface. 


be brought alongside on ships, set on 
the wharf and towed a mile to the Na- 
val Air Station, where they will be put 
In service, 

Already in operation is a POL (pe- 
troleum, oils and lubricants) pier, a 
mile away but inside the protection of 
the breakwater. This H-pile-supported 
conerete-deck pier is designed to ac- 
commodate tankers of up to 40-ft draft 
and to transfer their cargo to a 1.2- 
million-gallon tank farm on_ shore. 
From there the products are pumped 
some 700 miles across Spain to service 
all of the U. S. airfields. 

Piles were driven from a job-assem- 
bled floating rig with swinging leads 
85 ft high to accommodate a 1.3 bat- 
ter. Rock penetration was expected to 
be tough but an S 8 McKiernan-Terry 
single-acting hammer of 26,000 ft-lb 
energy successfully drove the 14-in., 
73-lb piles. 

The piles are required to have a con- 
crete jacket to below the low-water lev- 
el and to have the form in which they 
are cast left on. Thin-gage sheet metal 
was welded on the job into a “can” 
with a bottom closure of 14-in. plate 


FIG. 3. Bed for the marginal wharf wall was prepared by 
dumping stone on the compacted silt and leveling by divers. 
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Entire derrick boat, with fixed A-frame, moves as a unit for 
setting as many as 15 blocks in 8 hours. Despite size, blocks 


fitted well within the allowable tolerance. 


cut to the H-shape. Rod hangers weld- 
ed to the bottom plate and looped over 
the top of the H-pile supported the 
conerete during tremie placing. 

Timber falsework for the concrete 
deck was supported on a %&% X 6-in. 
steel collar clamped around the pile en- 
casement to carry a 25-ton load at each 
pile. The collars, with brackets to sup- 
port the “stay-lathing,” had two 1-in.- 
diameter pins welded on so that they 
extend 1 in. through holes burned in 
the encasing “cans.” They were placed 
prior to concreting and retightened be- 
fore loading. Computations indicated 
that the collars would not carry the 
load but a field test with a 150-ton jack, 
on hand for pile testing, proved them 
good for more than 50 tons with 1%4-in. 
strap and 40 tons with the 3¢-in. strap 
used. 

The deck was formed on timbers 
that could be dropped into the water 
in stripping and floated ahead for the 
next use. Concrete from the central 
plant was distributed by buggies from 
Dumpcrete trucks that ran out on the 
structure as far as construction per- 
mitted. 


For Corbetta-Coviles, Joun A. Tantil- 
lo is project manager and Jose Parada, 
assistant project manager and chief en- 
gineer. George Caneva is superintend- 
ent and R. O. Camozzi is in charge of 
the quarries. Don MacLeay is project 
engineer and Jose Preysler, office engi- 
neer. 

Société Dumez of Paris holds a sub- 
contract for the dredging, placing of the 
breakwater rock and tetrapods, and set- 
ting of the marginal wharf blocks. This 
work has been done under the direction 
of J. Fournier. 

Supervision of construction is han- 
dled by Brown-Raymond-Walsh for 
whom P. L. Hamilton is project man- 
ager at Rota and H. N. Hockensmith 
directs all work in Spain. Plans were 
prepared by AESB as noted in the pre- 
ceding article. 

The U.S. Navy Bureau of Yards and 
Docks is represented at Rota by Cmdr. 
R. C. Gordon, under Capt. Dean Car- 
berry, Officer in Charge of Construction 
in Spain. All work on the Spanish bases 
is under the direction of the Joint 
United States Military Group, now 
headed by Maj. Gen. 8. J. Donovan. 


Beams made track for screed rail. Buoys show where to dump 
stone to fill recesses left by removal of rail. 
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Prestressed concrete water tower in Orebro, Sweden, 


combines elegance with utility. Its cost was no 
greater than that for a conventional structure of the 
same capacity and height, if special facilities are 


considered. 


The recently built water tower in the 
city of Orebro, Sweden, has a central 
location which necessitated an effective 
architectural design. Because of its large 
volume, 9,000 cu m (2.4 million gal), 
and its height, about 50 m (160 ft) be- 
tween the ground and the high-water 
level, aconventionally designed cylindri- 
cal reservoir supported by columns or 
cylindrical walls was considered too 
bulky. With the aid of prestressed con- 
crete it was possible to create a more 
slender and elegant structure. The 
shape eventually adopted was developed 
gradually from earlier designs. 

As can be seen at a glance from the 


Orebro, Sweden 


KURT ERIKSSON, Civil Engineer, A. B. Vattenbyggnadsbyran, Consulting Engineers and Architects, Stockholm, Sweden 


vertical section shown in Fig. 1, the 
structure is very economical with re- 
gard to material. On the other hand, 
the scaffolding for the reservoir in- 
volved serious problems and a substan- 
tial cost. 


Structural considerations 


The outer reservoir wall, which is 
prestressed horizontally, is conical with 
a slope of 1 vertical on 1.5 horizontal. 
The main dimensions are shown in 
Fig. 1. The maximum diameter is about 
46 m (150 ft). The outer surface is 
polygonal with thirty-two faces. Every 
other one of these faces projects 20 em 


FIG. 1. Orebro 
Water Tower, seen 
in vertical section, 
"3 has a_ reservoir 
capacity of 2.4 
million gal. Total 
height above 
foundation, ex- 
cluding mast, is 
223 ft and maxi- 
mum diameter is 
about 150 ft. 


3415" —»| 
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(8 in.) in order to provide for anchor- 
age of the prestressing cables. The wall 
has no insulation. 

Special attention was given to han- 
dling stresses at the transition between 
the conical shell and the stiffening foot- 
ring at the bottom of the reservoir. The 
influence of the double-curvature tran- 
sition zone chosen is illustrated in Fig. 
2. The weight of the water and of the 
shell above and outside of a horizontal 
section creates a meridional compres- 
sion. If a ring element in the transition 
zone is considered, the meridional com- 
pression has an inward resultant, which 
counteracts the water pressure on the 
ring. By a suitable choice of the radius 
of the meridian, a resultant compression 
in the ring can be obtained. As the 
previously mentioned foot-ring is also 
subject to compression, the boundary 
effects on the different structural ele- 
ments at the bottom of the reservoir 
are moderate. A model test of the reser- 
voir wall and foot-ring verified the 
analyzed structural behavior. The tran- 
sition zone also contributes to an ar- 
chitectural impression, which is in full 
conformity with its structural function. 

The inner wall of the reservoir is a 
cylinder with a sliding joint at the base. 

The supporting cylindrical stem has 
an outer diameter of 10% m (34 ft 5 
in.). Because of a deep fault in the rock, 
the foundation had to be blasted down 
some 10 m (33 ft) below ground level. 
Grouting had to be done another 20 m 
(65 ft) below the foundation in order 
to consolidate the rock. In the three 
basement levels so obtained, there will 
be a furnace room, a storage area, a 
valve chamber, and other facilities. The 
cylindrical stem also encloses a staircase 
and a concrete cylinder, which con- 
tains two elevators, each with a ca- 
pacity of ten persons. 

For radio and television purposes, 
two rooms have been provided in the 
cylindrical stem, and a mast has been 
raised on top of the structure. 

The central part of the roof structure 
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FIG. 2. Meridional forces 
acting on the reservoir 
wall and their influence 
on a ring element are 
shown diagrammatical- 
ly. 


FIG. 3. Distribution and anchorage of 
prestressing cables are such that no 
ring tension occurs for any combination 
of loads, including temperature and 
shrinkage effects. 


is designed to house a restaurant. The 
roof of this structure consists mainly of 
a conical shell, supported by another 
conical shell (Fig. 1). The restaurant 
floor is supported by thirty-two prefab- 
ricated, pretensioned radial beams 
which rest on the inner reservoir wall 
and on a cylindrical row of similar col- 
umns, standing on the reservoir wall. 
Outside the restaurant there is a look- 
out baleony. The outer edge of this is 
suspended in a conical shell, which 
forms the outer part of the roof. The 
thickness of the roof shells is generally 
0.12 m (434 in.). They are not pre- 
stressed, but the vertical ring that con- 
nects the outer portion of the roof with 
the conical reservoir wall is prestressed 
horizontally. 

The roof structure has been designed 
architecturally to conform with the 
monolithic impression of the whole wa- 
ter tower. The tower is painted with a 
cement paint in white and light grey. 


Prestressing work 


Distribution of the prestressing in the 
outer reservior wall is shown in Fig. 3. 
The zone of double curvature is subject 
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to compression and needs no prestress- 
ing. The prestressing has been designed 
so that no ring tension occurs for any 
combination of loads, including temper- 
ature and shrinkage effects. 

With regard to the prestressing sys- 
tem, the contractor had a free choice 
but the total prestressing force and the 
distribution were given. The Freyssinet 
system was chosen, the cables consisting 
of twelve wires, each with a diameter of 
7 mm (0.276 in.). The wires had a 
breaking stress, %,, of 150 kg per sq 
mm (215,000 psi) and a 0.2-percent 
proof limit stress, ¢.., of 125 kg per 
sq mm (180,000 psi). The losses of 
stress due to creep, shrinkage, and fric- 
tion were calculated essentially accord- 
ing to the German standard specifica- 
tions Deutsche Industri Normen 4227, 
and test results. The coefficient of 
friction was assumed to be 0.35. 

Wires were tensioned to about 115 kg 
per sq mm (165,000 psi) before the 
locking operation. This comparatively 
high value could be used because the 
nature of the structure excludes the 
risks of essential overloading and of fa- 
tigue. The cable force averaged some 
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37 metric tons (1 metrie ton = 2,200 
Ib) after deduction for all the losses. 

Every ring, marked on Fig. 8, con- 
xists of two cables overlapping each 
other at the ends. The total number of 
eables is 206, and the longest cable 1s 
76 m (250 ft). 

The number of anchorage locations, 
projecting 20 em (8 in.), could have 
been limited to 4 or 8, but 16 areas were 
preferred for architectural reasons. The 
cables in the top of the ring were an- 
chored in recesses, which were filled 
with conerete after the tensioning. 

Tensioning of the eables was done in 
two stages. In the first stage, which was 
carried out as soon as possible, some 20 
percent of the cables were tensioned in 
order to induce compression in the con- 
crete and prevent cracking due to 
shrinkage and settlement of seaffolding. 

Finally, the cables were grouted. 
High-early-strength cement with | per- 
cent Intrusion Aid was used in the 
grout. The water-cement ratio was 0.34 
to 0.37. 


Construction layout 


Seaffolding for the reservoir was a 
major construction problem because of 
its height and shape. The outer reser- 
voir wall with its foot-ring and the sup- 
port for the inner wall were to be cast 
in one operation. The deformations of 
the seaffolding might have caused 
cracks in the conical wall. The contrac- 
tor solved the problem in his own way. 
He avoided tall seaffolding and facili- 
tated the placing of the concrete by con- 
structing the reservoir at ground level. 
After it had been cast, prestressed, test- 
ed and painted, the reservoir was lifted 
to its ultimate position some 35 m (115 
ft) above the ground by means of hy- 
draulie jacks, the cylindrical stem being 
cast simultaneously with the lifting 
process. 

Construction work started in July 
1955 and was carried out in the follow- 
ing way. First the substructure was cast 
and the elevator cylinder was built with 
sliding forms to a height of 20 m (65 
ft) above ground level. A swinging 
crane was fixed to the top of the ele- 
vator cylinder. The formwork and the 
prestressing cables were assembled dur- 
ing the autumn and winter. Bad weather 
conditions during the late autumn to- 
gether with some unforeseen delays 
caused the casting of the reservoir to be 
postponed until the spring of 1956. Aft- 
er the reinforcement and the cables had 
been mounted, the reservoir concrete 
was placed in May 1956. 

Low-heat portland cement was used 
in the reservoir partly to retard setting 
of the concrete, which was necessary be- 
cause of the long perimeter of concrete 
that had to be kept fresh. This type of 
cement decreased the shrinkage due to 
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By constructing the reservoir on the ground (above left) the 
contractor avoided tall scaffolding and facilitated placing of 
concrete. For the central elevator cylinder, sliding forms were 
used. Photograph above right shows the reservoir ready to be 
lifted by 32 hydraulic jacks, the supporting “stem” being cast 


simultaneously. Low-heat portland cement was used in the 
reservoir to retard hardening of concrete. This also lessened 
shrinkage due to temperature changes during curing period 
and decreased danger of cracks developing in the hardening 
concrete caused by settlement of scaffolding. 


temperature changes during the curing 
period and it also resulted in a decrease 
in the risk of cracks in the hardening 
concrete, caused by settlement of scaf- 
folding. 

The conical wall was cast without an 
overform. This turned out very well, 
and concrete with a slump of as much 
as 8 em (3 in.) could have been used. 
In the zone of double curvature, an 
overform was used. 


From the batcher to the upper edge 
of the reservoir, the concrete was trans- 
ported by an elevator, then tipped into 
a hopper and passed down a chute to a 
bucket on the casting level. The crane 
handled the bucket to the dumping 
points. Immediately after the concrete 
had been placed and vibrated, the sur- 
face was trowel finished. 

The first stage of prestressing was ex- 
ecuted two weeks after casting and the 


second stage after another three weeks. 
The inner wall of the reservoir was cast 
in one operation, simultaneously with 
the first stage of prestressing. The res- 
ervoir was then filled with water to test 
its watertightness. After some minor re- 
pair work was completed, the outside 
was painted and the reservoir was ready 
to be lifted. 

Concrete in the stairease and the up- 
per part of the elevator evlinder was 


Concrete was transported from batcher to upper edge of reser- 
voir by elevator, then tipped into a hopper and passed down 
a chute to a bucket at placing level. > 


Inclination of inner reservoir wall, cast without overform, is 34 
deg. Surface was trowel finished immediately after concrete 
had been placed and vibrated. 
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placed during the lifting work, which 
was completed in the beginning of Feb- 
ruary 1957. In the spring and summer 
the roof structure was built and the in- 
stallation of pipes, elevators, electrical 
and sanitary equipment was started. 

The water tower was put in opera- 
tion in December 1957. 
Lifting operation 

The lifting operation was the most 
conspicuous part of the work. The ac- 
companying photographs show how the 
“mushroom” grew up from the ground. 
The weight of the structure to be lifted 
was 3,200 tons. Lifting was done by 
thirty-two hydraulic jacks which were 
fixed upside down at the lower edge of 
the reservoir. They were arranged ac- 
cording to the scheme shown in Fig. 4. 
The jacks had a nominal capacity of 
100 tons at an oil pressure of 400 kg 
per sq cm (5,700 psi) and all were test- 
ed to 200 tons, primarily with regard 
to tightness. One jack was tested to 300 
tons. Each jack was supplied with an in- 
let valve, a discharge valve, and a reflux 
valve which was combined with a pres- 
sure gage. The jacks had a stroke of 15 
cm (6 in.), and were equipped with 
safety nuts which, after tightening, 
could carry the load if the oil pressure 
had to be relieved. 

Careful studies and many discussions 
preceded the final adoption of a system 
for the lifting work. Accordingly (see 
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Fig. 4), twenty-nine jacks were connect- 
ed with a motor-driven pump (with an- 
other similar pump as a spare). The re- 
maining pumps were located at the 
third points on the circumference and 
were supplied with oil from separate 
hand-driven pumps. Three jacks of the 
main system could be connected with 
the hand-driven pumps in case the ex- 
centricity of the load caused by wind 
and non-uniform placing of the con- 
crete proved to be too great. The idea 
was to take the bulk of the load with 
the twenty-nine jacks, which were put 
under a pressure slightly lower than 
that at which lifting would have started. 
The remaining load was taken by the 
three hand-operated “governing” jacks. 
By controlling the rate of lifting at these 
three points, vertical lifting could be ef- 
fected. 

After a lift of about 12 em (5 in.), 
one of the jacks was relieved from the 
oil pressure and the piston was drawn 
back by return springs. A 10-cm (4 in.) 
aluminum block was inserted, as shown 
in a photo. Then the discharge valve of 
the jack was closed and the inlet valve 
opened, putting the jack under pressure 
again. The same procedure was repeat- 
ed for the other jacks, generally two at 
a time. After another lift, a new set of 
10-em (4 in.) blocks was put in. The 
third time the aluminum blocks were 
removed, concrete cylinders 29 cm (11 
in.) high were inserted under the jacks. 
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Above: During lifting operation, a check was kept on align- 
ment, tilting, and rotation by use of a control board suspended 
from the reservoir. (A) is the pendulum; (B), levels; (C), signal 


Left: A 4-in. aluminum block is being inserted in wall of “stem” 
after a jack has been relieved from oil pressure and piston 
has been drawn back by return springs. (A) is discharge valve; 
(B), safety nut; (C), return springs; (D), pressure-distribution 
plate; (E), aluminum block; (F), ll-in. concrete block: and 
(G), outside movable forms. 


About 4,000 of these cylinders had been 
precast and stocked at the site. 

After another lift, a new layer of 10- 
em (4-in.) blocks was put in and con- 
crete was placed between movable 
forms. Thus a ring of the cylindrical 
stem 29 em (11 in.) high was placed 
and the concrete cylinder blocks were 
encased in the wall. 

Bars for the vertical reinforcement 
were supplied through vertical pipes in 
the bottom of the reservoir. 

The lifting operation was checked 
with regard to alignment, tilting, and 
rotation from a maneuver and control 
board suspended from the reservoir, as 
shown in a photograph. Among the con- 
trol devices were a pendulum plummet, 
levels and control lamps which were 
lighted or extinguished as the water 
level in communicating vessels on the 
roof went up or down a certain distance 
from the neutral position. 

No delays occurred during the lift- 
ing work. After some difficulties had 
been overcome, the lifting proceeded at 
a speed of 58 em (23 in.) a day, that is, 
the height of two concrete blocks. The 
lifting operation required about three 
months. 

Lifting was terminated in such a way 
that the reservoir can be raised further 
in the future if required. Thus the res- 
ervoir is freely supported by the stem 
cylinder, the vertical reinforcement of 
which is not anchored in the reservoir. 
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Reflux valve and manometer > i Needle valve 
equipped with needle 


High-pressure pipe ~ 


Discharge 
pipe 


Satety nut 


Return spring (4) 


— Piston 


JACK 


MP Motor-pump 35 hp 
HP Hand-pump 32 hp 


Jack connected with motor- 
driven pumps 
Jack connected with hand- 
driven pumps 


QD Jack alternatively connecied with motor- 
driven and hand-driven pumps 


FIG. 4. To raise the reservoir on its “stem,” thirty-two hydraulic jacks were fixed up- 
side down around its lower edge. The jacks, with a stroke of 6 in., were equipped 
with safety nuts which could carry the load if the oil pressure had to be relieved. 


Arrangements have been made so that 
recesses for the jacks can easily be pro- 
vided. 


Construction costs Reservoir is on its way up. Hydraulic jacks and fresh concrete of the “stem” were 
During the design stage, the city au- housed, and space inside was heated as lifting operation was executed during winter. 


thorities declared themselves prepared 
to spend some extra money (say up to ee 
10 percent) in order to get a proper ar- Line lal “Si 
chitectural design. Surprisingly enough, = 
the construction costs proved to be 
somewhat lower—in any case not high- 
er—than was anticipated for a conven- 
tional tower of the same capacity and 
height, taking into consideration the 
special features provided, that is, the 
restaurant and the radio and television 
facilities. 

The City Office for Public Works, 
Orebro, Sweden, is the purchaser of the 
water tower. 

Consulting engineers and architects 
were A. B. Vattenbyggnadsbyran 
(VBB), Stockholm, with V. Jansa and 
I. Gullstrém responsible for the design- 
ing work, in collaboration with Prof. 8. 
Lindstr6ém for the architectural layout, 
and with Prof. E. Reinius and the 
writer for the structural design, includ- 
ing the prestressing. 

The contractor was A. B. Svenska 
Stenbelaggningar, Uppsala, with G. 
Stenfors as Chief Engineer and L. Ger- 
din as Resident Engineer. 

Lifting equipment was supplied by A. 

( 


B. Nike, Eskilstuna. 
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T. Y. LIN, M.ASCE, 
Professor of Civil Engineering, 
University of California, 


Berkeley, Calif, 


Dccien and research in the United 
States on prestressed concrete slabs and 
shells have followed the economic and 
construction requirements peculiar to 
this country. Designs, to be economical, 
must take into account construction 
methods and facilities. Research work, 
to be of practical value, must be tied 
in with present or future applications. 
Thus it often happens that the neces- 
sary research work cannot catch up 
with design, and good design comes on- 
lv after some pioneering construction. 
In this country civil engineers, archi- 
tects, and builders are beginning to 
sense the economy and desirability of 
prestressing concrete slabs and shells. 
Among the advantages of prestressing 
are control of deflections, elimination 
of cracks, reduction in dead weight, 
increase in strength, lengthening of 
spans, and versatility in shapes. Be- 
Solid prestressed cause of these inherent advantages, en- 
concrete slabs 6 gineers have been designing economi- 
in. thick are used =] and safe prestressed slabs and shells 
in Vacaville Hos- without an adequate theory for analy- 
pital building for sis. Approximate methods have been 
Division of Archi- devised and applied with factors of 
tecture, State of safety guided by judgment. Not until 
California. Here many similar structures have been 
roof and floor slabs built can the design procedures be re- 
have been lifted fined and modified—as a result of ei- 
into position. ther experience or research. 
When prestressing is extended from 
its beam applications to two-dimension- 
al slabs and three-dimensional shells, 


Lifting operations are under way on U.S. Geological Survey Building, Menlo Park, 
Calif. Note inverted beams on top of roof with steel rods extending downward to hold 
up second-floor slab. Floor slab is 6 in. thick, with spans of 50 ft. Architects and en- 
gineers are Akol, Angell and Apaydin, Berkeley, Calif. 


Pretensioned pilot slab, 48 x 4 ft. for wharf construction in Prestressed slab 6 ft square and 6 in. thick is being tested for 
Kuwait, on the Persian Gulf, was made in Ben C. Gerwick’s shearing strength at’ University of California laboratory. 
plant at Petaluma, Calif., for testing. 
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the theoretical problems involved can- 
not be handled by the usual methods 
available for structural analysis. For 
example, prestressing a continuous slab 
means applying an irregular pattern of 
horizontal and vertical forces much 
more complicated than the usual uni- 
form gravity loads. Prestressing a 
curved shell imposes inclined com- 
ponents along the tendons, the effects 
of which cannot be expressed in simple 
algebraic form. Such properties of con- 
crete as its strength, deformation, 
creep, and resistance to buckling, are 
not too well known when it is pre- 
stressed in two or three directions. 


Design approaches 

Two major criteria are appled for 
the design of prestressed concrete slabs 
and shells—proper behavior under 
service conditions and sufficient 
strength to carry occasional overloads. 
The traditional method of using allow- 
able stresses as the main criterion for 
design is no longer possible for these 
unconventional structures. Instead, the 
ultimate strength of the structure is 
important as the guide for design. The 
factor of safety is not constant for all 
structures, or even for all parts of the 
same structure, but varies with the ac- 
curacy of the designers’ estimate of the 
ultimate strength, the possibility of 
overloads, the cost of increasing the 
safety factor, and other considerations. 


PRESTRESSED CONCRETE— SLABS AND SHELLS 


Design and research in the United States 


Proper behavior under actual service 
conditions must be investigated for 
each structure. By proper behavior is 
meant the absence of excessive camber 
and deflection, the provision for creep 
and shrinkage, and the limitation of 
cracks and of vibrations. Again it is 
difficult to set a fixed standard applica- 
ble to all structures, but where the en- 
gineer is uncertain of the performance, 
he should err on the safe side. Increas- 
ing the prestressing foree does not al- 
ways mean better performance because 
excessive camber and creep may be the 
result. 

There is a certain relation between 
the most desirable load on a_pre- 
stressed structure and its ultimate 
load. Frequently the most desirable 
condition for a slab or shell is when 
it has neither deflection nor camber. 
This condition may be realized at 
dead load only, or at dead plus some 
live load. Then there should be suf- 
ficient load carrying capacity from 
that point up to the ultimate load. The 
design load should be chosen by con- 
sidering the behavior of the structure, 
its ultimate strength, and overall econ- 
omy. 

An important new concept in the de- 
sign of prestressed slabs and shells is 
the attempt to balance the major part 
of the gravity loads by prestressing. If 
this is properly done, analysis need only 
be made for the unbalaneed loads, and 


Uniform load is applied by plastic air bags to prestressed slab 15 ft square and 5 in. 
thick, supported at four corners, at University of California. 
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the required accuracy is very much re- 
dueed. This approach often enables the 
designer to predict the behavior of a 
prestressed slab or shell better than a 
non-prestressed one, even though only 
an approximate design method is used. 

For the relatively short spans of slabs 
and shells built in this country, stress 
as such is often not an important crite- 
rion for design. Usually stress will play 
its part only as it effects creep, deflec- 
tion, and cracking, particularly in areas 
of high stress concentration. When 
spans get really long, it is then con- 
ceivable that compressive stress in con- 
crete as well as buckling will control 
the design. 


Design of slabs 


When prestressing was first applied 
to slabs in the United States, it was 
principally an attempt to produce 
erack-free floors for carrying heavy 
loads. While such structures have 
served their purpose quite well, they 
cannot always be justified economical- 
lv. When these slabs were post-ten- 
sioned in place, complications arose be- 
cause they tended to shorten under the 
prestress. Unless the slab is properly 
separated from its supporting columns 
and walls, such shortening will move 
the supports with the slab, sever the 
connections between them, or dissipate 
the prestress into the supports—al- 
though these objections may or may 
not be serious. 

Widespread adoption of prestressed 
slabs in this country came as a result 
of lift-slab construction..** The lift- 
slab method consists of casting the 
floor and roof slabs on the ground, 
with one directly on top of another, 
and then lifting them into position by 
means of jacks mounted on top of the 
supporting columns. Lift-slabs were 
first built of conventional reinforced 
concrete. But it was soon found that 
these slabs, especially of longer spans, 
deflected too much and cracked no- 
ticeably upon lifting. 

By prestressing curved cables in 
these slabs, it is possible to balance the 
force of gravity and produce thinner 
slabs which have no cracks and remain 
practically flat upon lifting. A thinner 
slab is easier to lift, and may result in 
fewer columns, longer spans, and sim- 
pler lifting operations. The lifting pro- 


(Vol. p. 757) 75 


| 


Prestressed concrete dome of 200-ft 
diameter covers reservoir of East Bay 
Municipal Utility Dist., Richmond, Calif. 


cedure enables the shrinkage and short- 
ening of the slabs to take place before 
they are connected to the columns and 
walls, thus largely eliminating this 
problem, encountered when cast-in- 
place slabs are post-tensioned. 

In the United States a highly devel- 
oped ready-mix industry simplifies the 
field concreting operations, and where 
contractors with lifting equipment are 
available, there is no question but that 
prestressed lift-slab construction will 
continue to grow. Furthermore, gener- 
al building contractors like lift-slab 
construction when they find out that 
the work for the trades is also simpli- 
fied. 

Many variations of the solid flat slab 
have been used. The solid slab has been 
found economical for spans of from 20 


to 35 ft, with slab thicknesses between 
5 and 10 in. For greater spans, the 
weight of a solid slab becomes objec- 
tionable, therefore waffle and joist slabs 


are often economical. Prestressed 
beams have also been designed under- 
neath the floor slab, in which case, 
ditches for the beams must be ex- 
cavated in the ground. They can also 
be added above the roof slab to form 
inverted beams, permitting spans of 50 
to 100 ft. 

When longer spans are desired for 
the ground floor, it is economical to 
hang the floor slabs to the inverted pre- 
stressed beams of the roof, by means 
of steel rods. Since the inverted beams 
can have a greater structural depth, the 
cost of carrying the additional loads is 
not excessive, while the number of col- 
imns and footings ean be correspond- 
ingly reduced. 

Roof slabs prestressed in two direc- 
tions are watertight and thus require 
no roofing material. In a faetory build- 
ing with bays 66 by 60 ft, the cast-in- 
place roof slab was prestressed in two 
directions and has been carrying 2 in. 
of water for two years. 

Pretensioned slabs with voids cast 
in them are produced in a Spancrete 
factory in Milwaukee, Wis. They are 
generally applicable to spans of 10 to 
20 ft. Production of hollow slabs for 
spans up to 100 ft is under study by 
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Proposal for an exposition center has inverted dome of 400-ft diameter, of precast 
prestressed concrete. Designer is Myron Goldsmith, of architectural firm of Skidmore, 
Owings, and Merrill. T. Y. Lin was special consultant on the design. 


the Material Service Corp. of Chicago. 

Solid slabs precast in a factory are 
not extensively used in the United 
States. The State of California has de- 
signed and built pretensioned solid 
slabs for continuous spans. Continuity 
reduces the number of connections and 
the number of pieces to be handled. 
They have been found economical 
when the size and weight of the slab is 
within the capacity of the available 
placing equipment. 

Precast pretensioned slabs continu- 
ous over two spans of 13 ft each were 
incorporated in the 1,050-ft-long Switz- 
er Creek storm drain in San Diego, 
Calif’ These carry 2 to 4 ft of earth 
fill plus railway E-60 loadings. A novel 
idea involved was the haunching of the 
slabs over the center pier support, thus 
enabling straight pretensioned strands 
to carry both the positive and the nega- 
tive bending moments. This same idea 
was further utilized in a $23,000,000 
wharf constructed in Kuwait, under- 
taken by the J. H. Pomerory Co. of 
San Francisco. The first pilot slab was 
made in Petaluma, Calif. These slabs 
were cast 48 ft long apiece, so as to act 
continuously across two spans of 24 ft 
each. Their ends are staggered so that 
when post-tensioned transversely, they 
form a continuous wharf, 70 ft wide 
and 600 ft long. 

Research on concrete slabs in the 
United States has followed the require- 
ments of design and is therefore cen- 
tered on the behavior of lift slabs. Two 
projects will be briefly summarized. 

Shearing strength of prestressed con- 
crete slabs. A series of shear tests on 
12 slab specimens 6 ft square and of 
varying thickness were performed at 
the University of California’ to deter- 
mine their shearing strength, taking 
into aecount the following variables: 
concrete strength, magnitude of pre- 
stress, size of steel collars, thickness of 
slab and effect of recess. 

On the basis of these tests, the fol- 
lowing conclusions were drawn: 

1. Application of the 1956 ACI 
Code method for calculating the allow- 
able shear load on reinforced slabs, to 
the test specimen of a prestressed slab, 
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vielded a wide range of factors of safe- 
tv based on the ultimate strength— 
from 3.3 to 5.3. 

2. The actual ultimate punching 
shear stress at the edge of the steel col- 
lar as computed by the usual formula, 
y9= V bjd, varied from 0.12 to 
0.21 f’, for the slabs tested. 

3. The ultimate shearing stress at 
the edge of the collar can be predicted 
by the following empirical expression 
within an accuracy of about 10 percent 
for the slabs tested: 


0.046 


999 
v= 800 


where ¢) is the ratio of the ultimate 
shear capacity to the ultimate flexure 
capacity and varies from 0.65 to 1.14 
for the slabs tested. 

These tests brought out the interac- 
tion between moment and shear on the 
ultimate shear capacity of prestressed 
slabs, as was recently shown for rein- 
forced slabs. In the absence of a ra- 
tional solution, these tests provide a 
basis for the design of slabs within the 
range of the test specimens. 

Square slab supported on four cor- 
ners. A slab 15 ft square and 5 in. thick 
prestressed in two directions, was sup- 
ported at the four corners only, simu- 
lating a simply supported lift slab.’ It 
was loaded uniformly by means of air 
pressure applied in plastie bags. The 
purpose was to determine the elastic 
behavior and the ultimate strength of 
such a slab and compare results with 
those obtained by applying elastie and 
ultimate-load theories. 

The slab was concentrically 
stressed to a value of 418 psi in both 
‘lirections. If no tensile stress is permit- 
ted in the concrete, the elastic-plate 
theory shows that this slab can barely 
carry its own dead load of 63 psf, and 
has no live-load capacity at all. The 
actual test, however, showed excellent 
behavior of the slab up to at least a live 
load of 80 psf, with a maximum tensile 
stress of 500 psi. The first crack was 
observed at a live load of 104 psf, and 
the ultimate live load was 238 psf. 

The recorded strains and deflections 
showed close agreement with the classi- 
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Hyperbolic paraboloid concrete shell is 
prestressed uniformly in two directions, 
for a church, in Tustin, Calif. The struc- 
tural engineer is F. Weaver of Los An- 
geles, Calif. 


cal elastic theory up to the point of 
cracking. The ultimate load also 
agreed with the crackline theory as ap- 
plied to prestressed slabs. 

It is evident from these tests that the 
old concept of allowing no tension in 
prestressed concrete cannot be applied 
to slabs. These tests indicate that the 
only proper way to design a prestressed 
slab is to base the design on the behav- 
ior and ultimate strength of the slab. 
The use of a fixed value for allowable 
tensile stress should be discarded. 

The first prestressed concrete shells 
built in the United States were the 
dome roofs for cylindrical water tanks. 
Their construction probably started in 
the 1930’s, and the largest one to date 
is the Richmond Reservoir with a di- 
ameter of 200 ft. These domes are pre- 
stressed only along their edge beams, 
the amount of prestressing being de- 
termined by a semi-empirical approach. 
Generally sufficient prestress is applied 
to the edge beams to barely lift the 
dome off its falsework, this being the 
amount computed to counteract the 
hoop tension produced by dead load 
plus some live load. 

It is seen from the above that pre- 
stressing the shells often greatly re- 
duces the edge disturbances by limiting 
the usual deformation along discon- 
tinuous edges. This is very desirable, 
since edge disturbance can be a serious 
problem in shells. By balancing the 
gravity loads, controlling deflections, 
and eliminating cracks, the prestress- 
ing of shells permits thinner sections 
and longer spans. Prestressing is cer- 
tainly not limited to shells of the dome 
type. 

In a reinforced concrete shell, the re- 
inforeement acts only when the con- 
crete cracks. In a prestressed shell, the 
steel takes the desired load from the 
beginning. Because of the high avail- 
able structural depth in a curved sur- 
face, the amount of prestress required 
is much lower than in a slab-and-beam 
type of design. These factors tend to in- 
crease the economy of prestressed 
shells. 

One major deterrent to the use of 
shell construction in the United States 
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Grandstand roof for National Race- 
course, Caracas, Venezuela, has pre- 
stressed shell 3 in. thick, cantilevered 
90 ft. Architect is Arthur Froehlich; struc- 
tural engineer, Henry M. Layne. 


is the cost of formwork and falsework. 
This is being overcome by precasting, 
or by using movable formwork. 

Precasting for shells opens up an en- 
tirely new field of design for engineers. 
A photo shows a 400-ft inverted dome 
proposed by the architects, Skidmore, 
Owings, and Merrill, with all elements 
precast and prestressed. Prestressing is 
also an excellent means of joining the 
elements together. Another advantage 
of precasting is the reuse of forms, 
and the design should be made with 
that in mind. 

Shells of unusual form also lend 
themselves to prestressing. A hyperbol- 
ic-paraboloid roof supported at three 
points was built for a church in Tustin, 
Calif.-For convenience in construction, 
this was uniformly prestressed in two 
directions sufficiently to eliminate all 
tensile stresses. If the span had been 
longer, it would have been desirable to 
apply prestress only along the lines of 
tension. 

The shell roof for the grandstand of 
the National Racecourse in Caracas, 
Venezuela,* is cantilevered 90 ft and 
has a 3-in. thickness. Cables in the 
edge beams were prestressed to balance 
the dead loads, thus putting the entire 
shell under direct compression—trans- 
forming a cantilever into a horizontal 
column. These cantilevers were de- 
signed to camber 1 in. immediately aft- 
er prestressing so that, in the course of 
years, it would come down flat. The 
catenary shells were prestressed in the 
curved direction to eliminate any 
cracks. 


Research on shells 


Very little research on prestressed- 
concrete thin shells has been carried 
out in the United States, the main rea- 
son being that not many have been de- 
signed and built. So far as the writer 
knows, only one major test has been 
executed. A hyperbolic-paraboloid shell 
of the umbrella type was tested at the 
University of California. It was 15 ft 
square in plan, 1 in. thick, and sup- 
ported at the center only. 

The four edge beams of the shell 
were 3 in x 3% in. in section and pre- 


Hyperbolic paraboloid shell 15 ft square 
and 1 in. thick, of umbrella shape, was 
tested at the University of California 
laboratory. It carried 245 psf of sand at 
failure. 


stressed with two 14-in. wires. The 
shell carried an ultimate live load of 
245 psf. At failure numerous cracks 
had developed. 

This simple test demonstrated the 
excellent behavior of prestressed thin 
shells and their inherent strength. The 
amount of prestressing steel required 
for this shell was very small, only 0.09 
lb of steel per square foot of area. 

The writer wishes to acknowledge 
the effort of E. K. Rice, J.M.ASCE, 
and F. Kulka, A.M.ASCE, of T. Y. 
Lin and Associates, Los Angeles, who 
took part in the special consultation for 
the lift slabs shown in this article, the 
wharf in Kuwait, and the grandstand 
for the National Racecourse in Caracas. 

(This article is based on a paper to be 
presented by Professor Lin at the ASCE 
Annual Convention in New York, before 
the joint session on “Prestressed Concrete 
Bridges,” of the Construction, Engineer- 
ing Mechanics, and Structural Divisions 
with the International Association of 
Bridge Structural Engineering 
(IABSE), presided over by Dan H. Plet- 
ta, a member of the Engineering Mechan- 
ics Division’s Executive Committee.) 
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Continuous welded aluminum girder, of four spans totaling 220 ft, is now in use over 


new Interstate Highway in Des Moines, Iowa. End expansion dam is all aluminum, 


bolted to end diaphragms. Note detail of 
shear lugs. 


Center diaphragm 
is in place on first 
pair of girders as 
small cranes move 
125-ft aluminum 
section into posi- 
tion on piers. 


Twin-head Aircomatic welder lays 5/16-in. fillet on each side Aluminum frame 221 ft long was fabricated and assembled at 
of vertical plate in one pass, at rate of 20 in. per min. Pullman Standard Car Manufacturing Co. plant in Chicago. 
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First welded aluminum girder bridge spans 


Interstate Highway in lowa 


le 


Engi , lowa City, lowa 


NED L. ASHTON, M.ASCE, C 


The world’s first welded aluminum 
girder highway bridge is now in service 
in Des Moines, Iowa, on a new Inter- 
state Highway. The site was selected 
because in length and other character- 
istics it is typical of many grade-separa- 
tion sites throughout the country. 

Four continuous spans—41.25 ft, 
68.75 ft, 68.75 ft. and 41.25 ft—total 
220 ft to carry a local road over the 
Interstate Highway. Four lines of gird- 
ers, spaced 9.5 ft on centers, support 
the 8-in. composite concrete deck. 
Structural members were fabricated en- 
tirely from flat-plate, non-heat-treat- 
able structural aluminum alloys, as- 
sembled by welding. High-strength 
aluminum bolts were used for field 
erection. Only 76,850 lb of material was 
required, including 3,734 lb in the ex- 
pansion dams at the end of the bridge— 
10.6 lb per sq ft of bridge on the basis 
of the roadway plus one sidewalk as 
equivalent area. 

The roadway surface is 30 ft wide 
between curbs, but the total width is 
36 ft, including the refuge sidewalks on 
cantilevered curbs. See Fig. 1. The side- 
walks, protected by aluminum hand- 
rails, have a clear width of 2 ft. 

The bridge is made of aluminum be- 
cause it is experimentally economical. 
The modern magnesium aluminum al- 
loys are as strong as steel and much 
easier to handle. Aluminum will last a 
lifetime without maintenance or paint- 


disking. 


for the full length of the required weld. 


to eliminate crater formation. 


of web plates. 


permanent structure. 


FIG. 1. Girders built up by welding of flat aluminum plate carry 


Tips on aluminum welding 


Tack welds should be chipped out ahead of the automatic welder. 


Surface of the metal should be thoroughly cleaned and freed of scale, preferably by 


Tabs should be provided beyond the end of the permanent work for starting and 
terminating all weld beads; the operation will thus be proceeding at normal speed 


It is important that the current, electrode and weld head size be proportional to the 
size of the part. This permits time at the termination of a weld to reverse direction 


Air jets are quite effective in controlling the thermal gradient so as to prevent warping 
For hand welding it is advantageous to have all electrical, water cooling and gas 


shielding conduits in the same bundle leading to the handle of the welding gun. 


All welders should pass rigid qualifying tests before being permitted to weld on the 


ing as it does not rust or corrode in 
the atmosphere as ferrous metals do. 
The bridge is welded since welding is 
by far the best modern method of join- 
ing metals. The new combination of 
magnesium and aluminum is easily 
weldable without special treatment. 
This bridge was designed by the 
writer and fabricated by the Pullman- 
Standard Car Manufacturing Company 
of Chicago. It was erected by the Jen- 
sen Construction Company—United 
Contractors of Des Moines for the 
Iowa Highway Commission at a cost of 
$124,682. This pioneering aluminum 
structure is sponsored by the three 


largest producers of the metal—Alu- 
minum Company of America, Kaiser 
Aluminum and Chemical Corporation, 
and Reynolds Metals Company—pool- 
ing their efforts with the Iowa State 
Highway Commission. Each has agreed 
to contribute $10,000 for research as a 
development contribution so that the 
actual cost to the State of Iowa was no 
more than the first cost of a comparable 
steel bridge, since the funds are being 
used for research in lieu of other funds 
that would have been appropriated for 
this purpose. 

There is also an initial penalty in cost 
which results from having only flat 


ft and 41.25 ft. Aluminum lugs welded to the top plate bring a 
continuous four-span bridge. Spans are 41.25 ft, 68.75 ft, 68.75 96-in. width of the 8-in. concrete slab into composite action. 


36'0" o te 
3" crowr @ 
" 
8" concrete slab No. 6 @ 16; 5, 
a a No. 6 bars @ 72". No. 11 bars @ 6" = 
= 12"x 2” flange 12% 12" flan: 
D1 D2 D4 1" flange D3 
= 
23" 3" web x3" web 227 xz web 223 x3 web ala 
a an ny 3" 
10" 1" flange 15" x2" flange 4 flange 9"x flange 
Y 1" flange web 36"x web 18"x 13" flange 
18"x 1; flange 
3" flange, 52” 2" web ) 


HALF-SECTION BETWEEN PIERS 
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HALF-SECTION AT CENTER PIER 
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plates and angles to work with for this 
pioneering structure. The cost would 
be considerably lower if the large beams 
could have been made in quantity by 
the extrusion process. This compares 
with the advantage that deep rolled- 
beam sections now lend to fabricated 
steel structures. In addition the ex- 
trusion process would improve the 
properties of the aluminum sections far 
beyond the possibilities of the rolled- 
steel sections. 

The design follows the AASHO H20- 
SI6 live loading, assuming fully con- 
tinuous composite behavior between 
the concrete slab and the aluminum 
beams in both positive and negative 
areas. Longitudinal steel reinforcing 
acts in combination with the aluminum 
beams in the negative areas over the 
piers. 

Provision is made in the design for 
thermal stress from a 100-deg differ- 
ential between the concrete deck and 
the aluminum girders. Strong connec- 
tions are provided between the expan- 
sion dams and the girders at each end 
of the bridge. 

Calculated stresses in the positive- 
moment area of the interior girder 
in the end span are, in psi: 


Dead load t 

Live load & impact. . 

For gravity loads... 

—100-deg temp .... 

+ 50-deg temp . 
Gravity + thermal . +14,520 

These stresses are based on the as- 
sumption that the aluminum girder 
section carries the entire dead load 
without any composite action and that 
there will be full composite action for 
live load. 

These assumptions are believed to be 
in full agreement with the real be- 
havior of all deck beam-and-girder 
bridges and with very widely accepted 
modern design practice. The girders at 
this section consist of a 12 x 34-in. top 
flange, a 12 X 1-in. bottom flange, and 
a 36 X Y%-in. web plate. The 96-in. 
width of the 8-in. concrete slab is 
counted as the composite top flange. 

The thermal stresses given apply to 
the contact flange and concrete sur- 
faces only. Other more remote portions 


of the girder sections will have thermal - 


stresses of lower intensity because of 
relief by bending action from the eccen- 
tric application of the concrete force. 
In the negative area over the first 
piers, the inside girder section consists 
of a 12 X 1-in. top flange, a 36 x %4-in. 
web, an 18 X 114-in. bottom flange, and 
eleven No. 9 longitudinal steel rein- 
forcing bars in the top of the concrete 
slab for composite action. Over the 
center pier an 18 X 134-in. bottom 
flange is used with No. 11 bars. 
Substantial shear lugs are provided 
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to insure composite action throughout 
the full length of the bridge. These lugs 
are made from angles and bars welded 
together and then welded to the girder 
with sufficient strength to develop 35,- 
000 Ib of shearing stress between the 
concrete and the aluminum at each 
shear lug. 

Electrolytic action is prevented on all 
contact surfaces between the concrete 
and the aluminum by giving the em- 
bedded part of the aluminum members 
two coats of zinc chromate paint of 
wash primer and primer quality, meet- 
ing U. S. Military Specifications. In 
addition, the contact surfaces of the 
top flanges and end dams are given a 
heavy coating of alkali-resistant bitumi- 
nous paint in accordance with ASCE 
specifications. 


Weldable aluminum 


The metal used conforms to 5083- 
HII3_non-heat-treatable magnesium 
aluminum alloy meeting ASTM specifi- 
cations B209-55T GM51A or Military 
(Ships) specifications A-19005. The 
welding wire used conforms to 5183 
non-heat-treatable magnesium alumi- 
num alloy. The shielded inert-gas metal 
are-welding process was used for all 
welding. A consumable-electrode proc- 
ess was employed with a mixture of 
75 percent helium and 25 percent argon 
as the shielding gas, at a flow rate of 
about 120 cu ft per hour. 

The twin-are Aircomatic set-up for 
attaching the flanges to the webs of the 
girders and diaphragms is shown in a 
photograph. This machine makes a 
5/16-in. fillet weld on eaeh side of the 
web at a rate of about 20 in. per min- 
ute. The hand welding was done by a 
similar process with Linde, Airco and 
Hobart equipment. 

Welding totals for the job included 
31,964 cu ft of gas; 1,297 lb 2 oz of 
1/16-in. welding wire; and 12,4734 ft 
of welds. 

The light weight of the aluminum al- 
loy permitted field handling of the en- 
tire bridge in only four sections. Thus 
economical shop welding could be used 
to assemble the two girders with the 
diaphragms for each half of the road- 
way in units 125 ft 9 in. and 95 ft 3 in. 
Jong. 

The transverse diaphragms are ar- 
ranged as fully continuous transverse 
beams with flange plates extending 
through the webs of the interior girders. 
These are spliced to the flanges of the 
center diaphragm sections in the field, 
utilizing bolted connections. 

It was practical to manufacture the 
three-span continuous diaphragms in 
a complete assembly using temporary 
pieces of web plates between the ends 
of the beams while the splices were be- 
ing reamed. In this manner all the work 
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of making the diaphragms was com- 
pleted before they were assembled with 
the main girders. Thus, the diaphragms 
were ready made for holding the main 
girders in assembly while the sections 
of the diaphragm between pairs of 
girders were being permanently welded 
to the webs. The slot where the dia- 
phragm flange plates pass through the 
girder web was welded on both sides as 
the last operation. 

One splice in each of the four main 
girders and insertion of a central sec- 
tion in each diaphragm is all the field 
assembly required. A short section and 
a long section are placed side by side to 
stagger the splices in the main mem- 
bers. The main sections were trans- 
ferred from railway cars to a trailer 
truck for hauling two miles down the 
right-of-way to the bridge site. 

The larger prefabricated sections 125 
ft 9 in. long, 11 ft 11 in. wide and 3 ft 
6 in. deep weighed only 19,400 lb and 
were quite easy to haul and handle. It 
required only one and a half days to 
erect the entire bridge. The last car of 
material arrived on Saturday, July 
12, and erection began on Monday, 
July 14. The reassembly was completed 
by Tuesday noon on July 15. All per- 
manent bolts were in -place complete 
by the end of the week, and the con- 
struction of form work for the decking 
began on Monday, July 21. All forms 
for concrete were supported from the 
structure. 

A research program has been set up 
to record and study changes in the new 
structure. Levels and deflections were 
taken for each increment of dead load. 
Strain gages recorded the actual stress 
changes in the members as the conerete 
deck was added. Dynamic strain gaging 
and other observations are being under- 
taken to gain the maximum benefit 
from the project. 

The aluminum bridge project was 
initiated by the Iowa State Highway 
Commission under the sponsorship of 
(‘ommissioner Russel Lundy and Chief 
Engineer John Butter. Later it was 
adopted as a Research Project by the 
Commission’s Research Board under 
the supervision of Director Mark B. 
Morris, A.M.ASCE, and Bridge En- 
gineer Neil Welden, A.M.ASCE. The 
preparation of the design and detail 
plans of the bridge, inspection of the 
fabrication work in the Pullman Stan- 
dard Car Manufacturing Co. shop and 
occasional inspections of the bridge 
during erection and concrete placing 
were handled by the writer. A great 
deal of technical assistance was given 
freely throughout the entire project 
by the Aluminum Company of Amer- 
ica, Kaiser Aluminum and Chemical 
Corporation, and Reynolds Metals 
Company as co-sponsors of the project. 
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THOMAS D. Y. FOK, A.M. ASCE 


Design Engineer, Richardson, Gordon, & Associ- 
ates, Pittsburgh, 


I, determining the camber of a built-up 
steel girder which spans two supporting 
columns and overhangs at both ends, 
such as a pier girder supporting a high- 
way bridge deck, the deflections of the 
girder are first computed. When the 
cover plates are used for the center span 
but are extended only partly over the 
cantilevered ends, the deflections of the 
overhangs can be computed by super- 
position of the following: 

1. The deflections due to change of 
slope at the support only 

2. The deflections of a cantilever 
beam fixed at the support as shown in 
Fig. 1 

Both steps can easily be carried out 
by one of the well known methods of 
computing deflections. When the applied 
loads are randomly placed with respect 
to the cutoffs of the cover plates, or 
when the load is uniformly distributed 
as in the case of dead load, Step 2 in- 
volves lengthy numerical computations 
which can best be carried out by the 
formulas derived for this purpose. See 
the two cases for this step as described 
at right. 

With reference to the beam shown in 
Fig. 1, the notations are defined as indi- 
cated in the figure, unless otherwise 
noted. 


N Q P 
f — e — d- 
| | 
| | 
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Cantilever beam of variable section. 


Formulas for deflections of cantilever beam with variable section 
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NOTEBOOK 


Case A. Concentrated loads P, Q and N acting as shown in Fig. 1 


1 
= 6EIr, [xe (3a — f) + Qa? (2a + 3e) + Pa? (2a + 3b + sa) | 


] 


2 ™ oer, { ny! (3a + 3b —f)+Q [« (2a + 3e) + 3ab (a + 2) 


+P E (2a + 3b + 3d) + 3ab (a + 2b + 21) i 


+ 6EIra G (3b — e) + Pb* (26+ sa) | 
1 2 
= { (3a + 3b + —f) +Q (2a + 3e) + 3a (b+ c) (a+ 20) 


+P (2a + 3b + 3d) + 3a (b+ c) (a + 22) | 


+ (8c — a| 


Qe? (3b + 3c —e) +P (2b + 3d) +43be (b + 24) | 


Case B. Uniformly distributed load w throughout the beam, that is, 
W, = wa, W,, = wh, and W, = we 


Wa 

& = [ + 8a* (b+ c) + 6a (6+ 

b + c) (2a + 3b) + 6( 2 

b2 = 24EIr, a* (3a + 4b) + 4a (b + ©) (2a + 3b) + 6(b + c)? (a + 2b) 
Wy 


+ (3b° + 6be?) 


Wa 
33 = [ (3a + 4b + 4c) + 4a (b + (2a + 3b + 3c) + 6 (6+ c)? (a+ 264+ 30) 
2MEIn [»* (3b + 4c) + 4be (2b + 3c) + 6c? (b+ 20) 


W.c* 


8EI 


If there is only one change in cross-section of the beam, the same formulas can still be applied 
by considering a = 0, f = 0, and N = 0 for Case A, and simply a = 0 for Case B. 

By using a digital computer, these formulas can readily be programmed for repeated use. 
The units in the formulas are self explanatory except that all lengths should be converted 
from feet to inches in order to obtain the deflections in inches. As an example, consider a 
beam with a = b = c = 2.5 ft, and L = 7.5 ft. I = 7, = 3,960 in.‘; 7, = 5,940 in; and 
I, = 7,920 in.‘. Hence, re = 2.0 and r, = 1.5. E = 30 X 10° kips per sq in. 


Case A. Concentrated loads 
Let P = 100*iP* at d = 2.5 ft; Q = 100*iP* at e = 1.25 ft, and N = 0 with f = 0. Then 
61 = 0.0226 in., 52 = 0.0786 in. and 63 = 0.1535 in. 


Case B. Uniform load 


Let w = 5kips per ft. Hence = Ws = W. = Then = 0.00263 in., 


5g = 0.00847 in. and 63 = 0.01603 in. 
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Reinforced concrete used for 


lightweight stretch forms 


ERNEST L. BUCKLEY, A.M. ASCE 


Senior Design Engineer, Ground Support Group, Convair- 


Fort Worth, Division of General Dynamics Corporation, Fort Worth, Tex. 


The stretch-forming process is in com- 
mon use in the aircraft industry in the 
production of sheetmetal parts and 
components. Sheets of aluminum al- 
loy are drawn over a cast die normally 
made of some soft metal such as Kirk- 
site, a zine alloy. Modern aircraft de- 
sign and production methods have 
come to require ever greater precision 
for cold-drawn parts of large dimension 


made of brittle, high-strength alloys. 
Cast dies, at the same time, have be- 
come larger, heavier and more difficult 
to handle. The handling problem is 
further aggravated, from the stand- 
point of cost, since it is frequently nec- 
essary to transport a prepared die tool 
a considerable distance for use on a 
subeontractor’s press. 

For economy, and to facilitate in- 


Completed stretch-form die, at left, is covered with plastic facing. At right, Robert 
Thompson, in charge of test program, indicates line of failure of aircraft skin part 
stretched to destruction to test reinforced-concrete die. 
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plant handling of large tools, an investi- 
gation of alternate die casting materials 
was initiated by Convair-Fort Worth. 
Noteworthy success was achieved 
through the casting of a large stretch- 
form block of reinforced concrete faced 
with cast epoxy-resin tooling plastic. 

Preliminary study indicated that the 
use of reinforced portland cement con- 
crete would be feasible. An aircraft 
outer-skin part was selected that would 
require a stretch-form die of simple 
half-eylindrical configuration. The part 
was to be drawn from a blank, 8 ft by 
10 ft, of 70-75T6 aluminum alloy, 
0.125 in. thick. 

The base-plate structure of the 
stretcher-form die was designed to ac- 
commodate the configuration of the hy- 
draulic-press bed and to permit the 
handling of the completed tool by fork- 
lift truck. The reinforcing steel, fabri- 
cated as shown in Fig. 1, was welded 
in plate on the steel base-plate. 

A mold was made, in the conven- 
tional manner, of tooling plaster. The 
inside of the form was lined with Fiber- 
glas cloth so that the tooling surface 
of the completed concrete die would 
have a uniform texture, the better to 
bond with the epoxy resin facing that 
would be applied. The base structure, 
with reinforcing steel attached, was set 
into the plaster mold. Two wooden in- 
serts were placed to create voids near 
the center of the cross section of the 
die, thus further reducing the weight. 
Set on end and securely bound, the as- 
sembly was ready for concrete. 

teady-mix concrete was used with a 
design ultimate compressive strength of 
4,500 psi at 28 days. Maximum aggre- 
gate size was % in. Concrete was 
placed using pneumatic vibrators inside 
the forms. After being covered with 
fabric and kept wet down for seven 
days, the forms were removed. The 
plastic surface was cast over the con- 
crete tooling surface using Epocast 4D, 
manufactured by the Furane Plastic 
Company of Los Angeles. This facing 
provided the necessary smoothness and 
eliminated the possibility of abrasion of 
the part during forming. 

The completed tool was placed in the 
stretch-form press and two skins were 
formed. To test the tool, the first skin 
was stretched to destruction. Neither 
the concrete nor the plastic facing 
showed signs of distress. A second skin 
was formed at 1000 psi below the ulti- 
mate stress of the aluminum alloy, 
and upon inspection was found accept- 
able. 

Advantages of the concrete stretcher- 
form block are: 

1. Its weight is less than one-third 
that of a comparable tool of Kirksite. 

2. Its direct cost is about half that of 
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a Kirksite tool. This is true even tak- 
ing into account a salvage value of 98 
percent for the Kirksite. The capital in- 
vestment is negligible as compared to 
that for a Kirksite tool of comparable 
~12e. 

3. If the prepared die must be trans- 
ported several hundred miles for use, 
the savings in shipping costs are start- 
ling. There is first the economy gained 
in handling and shipping the lighter 
tool. Second, the concrete tool ean be 


scrapped on the spot when it is no 
longer needed. The Kirksite tool would 
have to be shipped back to its point of 
origin for reclamation of the costly 
die-casting metal. 

The test results clearly show that re- 
inforced portland cement concrete can 
be used to advantage in many tooling 
applications in the aircraft industry. 
At Convair-Fort Worth this type of 
tooling will be used when short pro- 
duction runs are anticipated, when the 


Improved type of grade- 


separated highway intersection 


ROBERT SCHUMACHER, M. ASCE, Transit Authority, New York, N. Y. 


F.: many years the cloverleaf pattern 
of intersection has been the very sym- 
bol of the modern express highway. In 
recent years, with the enthusiastic pub- 
lie acceptance of large expressway proj- 
ects, highway designers have favored 
the very costly “directional-ramp” type 
of intersection to replace the cloverleaf. 
To an engineer whose background is 
in the field of subways (where the 
grade separation of traffic lanes was 
practiced long before it was applied to 
highways), a “crossover” type of inter- 
section stands out as superior to either 
of the other two in the case of an inter- 
section of two major highways. 

In modern subway design there can 
be no crossing over of traffic at grade. 
Neither can there be any form of weav- 
ing on subways such as is required in 


Radius showr 


FIG. 1. Standard cloverleaf has three 
disadvantages—large area required, ad- 
ditional travel for each vehicle left-turn, 
and double weaving movements re- 
quired for making a left turn. 
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the cloverleaf. Every modern subway 
track must be able to accommodate 
trains at maximum capacity without 
interference from maximum-capacity 
operation on any other track. 

From the viewpoint of a subway en- 
gineer, the standard cloverleaf, as 
shown in Fig. 1, has three disadvan- 
tuges: 

1. Its large acreage is particularly ob- 
jectionable where intersections are re- 
quired in urban areas. Land purchase, 
condemnation, demolition, and loss of 
property from tax rolls make clover- 
leafs extremely costly. 

2. Left-turn movements must be ac- 
complished by a convolution of 270 
deg to the right. Such a movement in- 
valves additional travel of as much as 
a quarter of a mile or more for each 


FIG. 2. “Cross- 
over” type of inter- 
section eliminates 
disadvantages of 
standard  clover- 
leaf. If structures 
instead of natural- 
slope embank- 
ments are used 
(now common 
practice in urban 
areas), the space 
required would be 
no greater than 
that needed for a 


completed stretcher-form block is to be 
shipped for use at another location, or 
whenever the use of Kirksite will result 
in a tool weight of over 20,000 Ib. Sub- 
stantial savings are anticipated. 

Robert Thompson, Manufacturing 
Research Engineer of Convair-Fort 
Worth, was responsible for the develop- 
ment and execution of the test program 
described. The writer acted in a con- 
sulting capacity for the structural de- 
sign and stress analysis. 


vehicle left-turn. This is an unnatural 
movement for drivers and also results 
in a considerable cost for additional ve- 
hicle-miles per year. 

3. There are four places in every 
standard cloverleaf where the objective 
of permitting both through and turn- 
ing traffic to move smoothly is not ful- 
ly accomplished. All left-turning vehi- 
cles from each of the four directions 
must intersect and cross over at grade 
through the left-turning traffic from 
two other directions. This difficulty is 
ameliorated by the fact that the cross- 
over is accomplished in a length of 
travel in which the two traffic flows 
travel together in the same direction so 
that a weaving action of merging and 
diverging can take place fairly satisfac- 
torily. But the length of the weaving 
section required to accommodate the 
volume of traffic increases the objec- 
tions stated in Points 1 and 2. 

It is interesting to note that the clo- 
verleaf does not fully eliminate inter- 
ference of traffic flow in the case of left- 
turning traffic although the sole pur- 
pose of the spread-out cloverleaf design 
is to accommodate left-turning traffic. 
Straight-through traffic is fully accom- 
modated by the bridge at the intersec- 
tion, and right-turning traffic is no 


traffic circle at 
the intersection of 
two major city 
streets. 
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problem since it naturally does not 
cross other traffic lanes and could be 
accommodated by small turning lanes 
near the intersection. 

To replace the standard cloverleaf, 
an improved type of grade-separated 
highway intersection, as shown in Fig. 
2, is here recommended. Comparing 
this with Fig. 1 or with the layout of 
any of the more modern “directional- 
ramp” types of intersection, it can be 
seen that considerably less acreage is 
required. Also, the shape of the area 
conforms more nearly to the normal 
property lines along the two highways. 

The area required for the proposed 
intersection, as shown in Fig. 2, is 
based on the use of earth embank- 
ments with side slopes of 1 vertical on 
2 horizontal for all bridge approaches. 
If structures instead of natural-slope 
embankments are used (now common 
practice in modern expressway con- 
struction in urban areas), the area re- 
quired would be no greater than that 
needed for a traffic circle at the inter- 
section of two major city streets. 


For this type of interchange no traf- 
fie crossovers are required, all vehicle 
movements are accomplished directly 
and without the need for weaving. All 
driver movements are natural—right- 
turning vehicles keep to the right, left- 
turning vehicles to the left, and 
through traffie to the middle. Also, 
there is a saving of 2,250 ft of vehicle- 
travel for each left-turning vehicle. 

A stringent limitation on this pro- 
posal is that it should be applied only 
where two major highways intersect 
and there is a substantial amount of 
traffic in each of the twelve possible 
types of movement. This is because 
this proposal cannot be applied partial- 
ly. If at any one of the eight points at 
which a left-turning vehicle must cross 
another lane, the volume of traffic is 
low enough to permit a crossing at 
grade, then the advantage of this type 
of intersection is substantially reduced. 
Also, this type of intersection intro- 
duces curves on the route of straight- 
through traffic. Unless the volume of 
turn-out traffie is substantial, the intro- 


duction of these curves for straight- 
through traffic would not be justified. 

The only disadvantage of this type 
of intersection as compared to the clo- 
verleaf is that it requires four addi- 
tional bridges, which are major cost 
items. This disadvantage is reduced 
somewhat by the fact that for the main 
bridge at the center of the intersection 
both the width and the span are con- 
siderably less than for the comparable 
structure in a cloverleaf. This is be- 
cause the traffic at the bridge, both 
over and under, consists only of 
straight-through vehicles. In the clo- 
verleaf, every left-turning vehicle from 
all four directions must use this center 
bridge, resulting in four acceleration- 
deceleration-weaving lanes which in- 
crease both the width and the span of 
the bridge by two full lanes. 

The disadvantage of the additional 
bridges disappears completely when 
the proposed intersection is compared 
with the “directional-ramp” type. In 
that type a total of nine bridges is re- 
quired for a complete grade-separation. 
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About the “Manning formula” 


To THE Eprtor: Professor Powell’s let- 
ter in the June 1958 issue (p. 69), about 
the “Manning formula,” prompts me to 
make the following comments: 

1. The two forms of the Manning for- 
mula, 


V = CS (Form A 


and 


0.22 
R+—(Rk - 015m) | 
Vm 
(Form B) 


are equivalent, Form B being merely an 
attempt to find a dimensionless formula 
giving the same results as Form A but 
one that would be easier to solve by the 
methods of the nineteenth century. 

2. Hagen’s 1854 and 1868 papers, re- 
ferred to by Houk, do not contain the 
“Gauckler-Hagen-Manning-Strickler for- 
mula.” 

In his 1889 paper (p. 175), Manning 
gave the result of his analysis of Bazin’s 
data in the following form: 


V = C S4R% 


He applied this formula to the data of 
Bazin, Kutter, Ftely and Stearns, and 
Humphrey and Abbot. The agreement 
was good except for the Mississippi River 
data of Humphrey and Abbot. Mann- 
ing stated (p. 183) that Form A “has the 
practical disadvantage of requiring the 
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extraction of a cube root which is tedious 
by the arithmetical process.” He sug- 
gested that “a formula may be put in 
the shape, 


Sq + f(R)] 


from which Formula I [that is, Form B] 
has been deduced by the author and 
which closely agreed with Formula V 
{that is, Form A] within certain limits.” 

Rewriting both formulas so that R can 
be expressed in feet results in 


V = 
R 


The difference between these two forms 
is less than 5 percent for all values of 
R between 2 ft and 50 ft and less than 
2 percent for values of R between 3 ft 
and 35 ft. In the final form of the equa- 
tion Cs is replaced by C1,/g so as to 
make the coefficient dimensionless, In 
addition, the dimensional constants 7 
and 0.05 are avoided by the introduction 
of m, the height of the mercury barom- 
eter, which has an average value of 2.5 
ft. These changes result in: 
Ci RY + (R — 0.15 m) | 
Vm 
which is Form B of the Manning formula. 
The statement by Houk (p. 212 of 
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Part IV of the Miami Reports) about 
Hagen and Gauckler, that “their work 
was recorded by Hagen in Abhandlungen 
der Kéniglichen Akademie der Wissen- 
schaften, Berlin, 1854 and 1869... .” is 
quite misleading. Hagen’s paper, “Uber 
den Einfluss der Temperature auf die 
Bewegung des Wassers,” was presented to 
the Academy in November 1853 and 
March 1854 and included in the 1854 
Abhandlungen which were published in 
1855. This paper does not present infor- 
mation on open-channel flow. Hagen’s 
paper, “Uber die Bewegung des Wassers 
in Stpomen,” was presented in May 1867 
and July 1868 and included in the Ab- 
handlungen for 1868, which was published 
in 1869. The latter paper presents the 
formula, 


V = 4.39 R4S% 


for open-channel flow, in which the low 
value of the slope exponent is due to 
the influence of the ever-intruding Mis- 
sissippi River results of Humphrey and 
Abbot. There is no reference to Gauck- 
ler’s work in the paper. 

The spread of the use of the “Gauck- 
ler-Hagen-Manning-Strickler” formula is 
difficult to trace. Form B of the Manning 
equation appeared in a number of works 
between 1890 and 1920 but after the lat- 
ter date Form A is much more frequently 
found. Thus, in the case of Gibson’s 
Hydraulics, Form B appeared in the first 
(1908) and second (1912) editions but 
was replaced, without comment, by Form 
A in the third (1925) and later editions. 
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As I am at the moment engaged in 
writing a life history of Robert Manning, 
I am very much interested in the re- 
sponse to Professor Powell’s request for 
information on early references to either 
form of the Manning formula. 


James C. 1. Dooce, A.M. ASCE 
Prof. of Civil Eng., 
University College 


Cork, lreland 


To tue Eprror: I would like to com- 
ment on the letter by Professor Powell 
about the Manning formula, in your June 
issue (p. 69). Professor Powell quotes 
Parker’s Control of Water, which inci- 
dentally was published in 1913, not 1915 
as stated. In it Parker gave the name of 
Manning’s original paper as “On the 
Flow of Water in Channels and Pipes,” 
but he did not give the date or place of 
publication. 

This reference can be found in early 
editions of Gibson’s Hydraulics and in 
Appl d Fluid Me chanics, by O’Brien and 
Hickox (McGraw-Hill Book Co.). The 
correct reference to the original paper by 
Manning is “She Flow of Water in Open 
Channels and Pipes,” T'ransactions of the 
Institution of Civil Engineers of Ireland, 
1890. 

Professor Rouse, in his Mechanics of 
Fluid Resistance, refers to Manning’s for- 
mula but gives no reference to the original 
paper even though he gives the reference 
to von Mise’s “relative roughness factor” 
on the same page. 

Professor Powell may have difficulty 
in getting access to a copy of Manning’s 
original paper. In that case he might re- 
fer to a paper by Erik Lindquist of 
Stockholm on “Various Formulae for 
Open Channels and Pipes,” published in 
the Transactions of the World Power Con- 
ference, Sectional Meeting, Scandinavia, 
1933, which should be accessible in Ameri- 
can libraries. Lindquist gives a scholarly 
discussion of various formulas for flow in 
open channels and deals with Manning's 
formula, its origin and its relative value. 


H. N. Watsu, M.1.C.E1I. 
and M.IL.C.E. 
Consulting Engineer 


Cork, Ireland 


To THE Eprror: The writer had occasion 
recently to review hydraulic formulas for 
flow in open channels, and as Prof. Powell 
reported in the June issue (p. 69), also 
found that the origin of the so-called 
Manning formula was obscure. Several 
writers about the turn of the century 
recommended flow formulas in which the 
exponents of R and S were respectively 24 
and 14, and your contributor may be 
interested in the following additional 
references. 

In 1894, Crimp and Bruges, writing in 
the Proceedings of the Institution of Civil 
Engineers (England) recommended the 
equation, 

V = 124 R% 8" 


for sewers and water mains, and this equa- 
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tion is still in general use for sewer design 
by municipal engineers in Hngland. C. H. 
Tutton, in a paper, “‘The Flow of Water in 
Pipes,’’ presented to the Association of 
Iengineering Societies (Boston) in 1899, 
considered the equation, V = CR% S?2 
in comparison with Kutter’s formula, and 
arrived at 


V 


The writer believes this to be the earliest 
attempt to use Kutter’s n in a Manning- 
type equation. Fidler’s book, Calculations 
in Hydraulic Engineering (1902), reviewed 
flow equations and recommended 


V =C' R% Sa 


with a = 0.55 for the smooth classes of 
construction and a = 0.50 for rough cate- 
gories, but made no reference to Manning’s 
1891 and 1895 papers. 

Two reference books by R. B. Buckley 
were published in 1908 and 1911. The 
former, Facts, Figures and Formulae for 
Irrigation Engineers, does not quote the 
Manning equation although it refers to his 
paper. The second, Design of Channels for 
Trrigation or Drainage, quotes and names 
the modern form of the Manning equation, 
und moreover demonstrates that at R = 1 
meter, it becomes identical with the Kutter 
equation with an equal roughness coeffi- 
cient. 

To the writer’s knowledge, this is the 
carliest reference to the Manning equation 
as we know it. 


P. Ackers, A.M.I.C.E. 
Senior Scientific Officer, 
Hydraulics Research Station 


Wallingford, Berkshire, England 


Reply summarizes facts 
on “Manning” formula 


To tHe Eprror: These letters throw 
additional light on the subject. I believe 
Prof. Dooge should have said that Forms 
A and B are “roughly equivalent” rather 
than “equivalent,” because as he says 
further on, the difference may be as much 
as § percent. In fact the difference would 
be 9 percent for R = 1 ft and even more 
for smaller values of RF, unless a different 
C were used in Form B than in Form A. 

In reply to Mr. Walsh, I would say that 
I read both of Manning’s papers some 
years ago in the Engineering Societies 
Library in New York. I have not yet 
been able to secure a copy of Linquist’s 
paper but thank him for the reference. 

Mr. Acker’s letter is especially ap- 
preciated, as he seems to have located 
the first publication of the “Manning 
formula” as we know it today. In the light 
of his letter and my previous informa- 
tion it appears that the significant chron- 
ology of the subject is as follows: 

1868—Gauckler proposed the formula, 
V =C R% S*% but limited it to certain 
values of S. 

1881—Hagen (apparently unaware of 
Gauckler’s work) derived the same for- 
mula from Kutter’s data. 


1889—Manning in a paper presented 
Dec. 4 (but not published until 1891) gave 
the same formula (without credit to 
Gauckler or Hagen) but recommended 
what Professor Dooge calls Form B as 
preferable. 

1894—Crimp and Bruges recommended 
the same formula with C = 124. Whether 
they made use of the earlier publications, 
I do not know. 

1899—Tutton made the important sug- 
gestion that C = 1.54/n, where n is Kut- 
ter’s n. As this differs less than 4 percent 
from what we now call the Manning 
formula, it is surprising that it seems 
never to have attracted any attention. 

1911—Buckley gave us our present 
formula. He introduced the constant 1.486 
so that n would have the same value as in 
Kutter’s formula when R = 1 meter. For 
him to give the resulting formula the 
name of Manning seems as uncalled for 
as for Clemens Herschel to name his 
meter after Venturi, But neither name 
will ever be changed. 
W. M. ASCE 
Emeritus Prof. of Eng. Mechanics 
The Ohio State University 


She rman Oaks, Calif. 


Pole embedment 
needs systematic study 

To THE Eprror: In the July 1958 issue 
(p. 69) in an article by Donald Patterson, 
M.ASCE, entitled “Pole Embedment to 
Resist Lateral Load,’ the author com- 
mented on my brief article in the March 
1958 issue (p. 66) and on the article by 
N. G. Robbins in the April 1957 issue 
(p. 70). 

Mr. Patterson said that both articles 
“appear to fall short of the purpose stated 
in their titles through attempting to over- 
simplify a complex problem. In both arti- 
cles the basic assumption is made that the 
maximum value for passive earth pressure 
can be used, and the angle of internal fric- 
tion is taken as 33°41’. This value implies a 
soil equivalent to a dry sand.”’ 

I wish to make it clear that I did not 
intend “to oversimplify a complex prob- 
lem.”’ My purpose was to present a graph 
similar to that given by Mr. Robbins, for 
the same soil as he used, and using the 
classic soil pressure distribution which can 
be found in Soil Mechanics by D. P. 
Krynine. For this chart I selected, as ¢ 
criterion, the pressure at the base of the 
pole which is a more reliable one in my 
estimation. No new theory or generaliza- 
tion for various types of soils was intended. 
Mr. Rutledge’s chart is of course a step 
forward toward the study of this subject, 
notwithstanding the simplifications _ it 
contains. 

This subject needs a theory based on 
systematic laboratory and field work in 
order to rank with other accepted and veri- 
fied methods. Otherwise it will still remain 
in a class where personal preferences for 
various formulas will govern. 


Ivan M. NeEuipov, M.ASCE 
Civil Engineer 


San Francisco, Calif. 


(Vol. p. 767) 85 


n 
| 


Can engineering teaching be improved? 


To THE Eprtor: Engineering educators 
the country over must have eagerly read 
C. E. Carver's article, “How Can Engi- 
neering Teaching Be Improved?” in the 
August 1958 issue, p. 44. His thoughts 
were stimulating yet there seemed to be 
a number of holes which were bridged 
over in this complex problem as well as 
some tacit assumptions. 

First, where do the potential insiruc- 
tors come from? Mr. Carver says from 
the student body. Yes, but often there 
is a time lag. Some make the decision 
to enter the teaching profession while 
still in school, but a large percentage of 
our teaching staffs have worked from 
three to five years or more before they 
decided to become teachers. The engineer- 
ing profession now contains a good many 
such people who would enter the teach- 
ing profession except for the fact that it 
would be economically unreasonable for 
them to do so. Yet every good college 
faculty needs this kind of personnel to 
balance its curriculum and lend realism 
to its offerings. These people are as in- 
dispensable as the highly trained theo- 
retical and strictly academic people. 

In Mr. Carver’s opening statement, 
“Maybe Mr. X knows his stuff, but he 
certainly can’t put it across,” the as- 
sumption is made that the student is 
able to judge what is being “put across.” 
Is the student in such a position? In 
numerous cases the instructor does know 
the material but he has lazy students 
who wish to be spoon fed—who want it 
all on a silver platter. 

A desire for more knowledge usually 


Prefab build 


To THE Epitor: Your July 1958 issue 
contained an article by Maurice Schul- 
zinger entitled “Buy a Whole Building, 
Save Design Time.” It is unfortunate 
that a fine technical and professional 
magazine should include such a promo- 
tional piece of journalism and especially 
as one of the feature articles. Some re- 
buttal is in order so that some who may 
have read the article will not accept it 
at its face value. Unfortunately, not all 
who read the article will see this letter. 

Mr. Schulzinger states that “engineers 
have learned to rely on manufacturers’ 
catalogues for data on available sections 
and their structural properties.” He then 
concludes that we should feel just as con- 
fident and ethical in selecting a building 
system from a catalogue. 

This is a very poor analogy. Certainly 
we take the properties of wide-flange 
beams and joists from catalogues, but so 
does Mr. Schulzinger in designing his 
prefab building. However, we then use 
these structural members to design a 
building to suit the client’s needs, much 
4s a mechanical engineer uses a motor or 
fan to fit into his mechanical system. 

An architect or engineer has an ethical 
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leads the prospective teacher to study 
for advanced degrees. And in most insti- 
tutions the man working toward a de- 
gree can get some teaching experience 
if he wishes it. In fact, if he is working 
toward a Doctor’s degree he is probably 
on a teaching staff already. These are 
not all good teachers. What instructor is 
there who has not had an eager Ph.D 
student as his teacher while in school? 
Does he remember how the predoctoral 
instructor got off the subject and talked 
about his own project? Or how the fa- 
culty man, engrossed in the demands of 
his research, could only relate the sub- 
ject at hand to his own particular kind 
of research? These are definite psvcho- 
logical problems the student must face. 

Mr. Carver advocates a concentrated 
course in the art of teaching. This is an 
excellent. suggestion, but when? Should 
it be added to the already crowded 
course work, should it be undertaken as 
a matter of course for all Ph.D.’s, or 
should it come when actual teaching be- 
gins? There is much to be said for each 
of these, but it would seem most produc- 
tive to have such a course run concur- 
rently with the first teaching assignment. 
The new teacher.should be assigned a 
reduced teaching load to compensate for 
the added time the course takes. A good 
text for the start of such a course is a 
manual already in print, Effective Teach- 
ing—A Manual for Engineering Instruc- 
tors, by Fred C. Morris (McGraw-Hill 
Book Co., New York, N. Y.). 

As mentioned above, another thing 
that would improve teaching would be 


responsibility to render professional serv- 
ice and advice to his client. This doesn’t 
mean merely to demonstrate his ability 
as a designer; he also must guide the 
client in planning not only for his pres- 
ent needs but also for future possibilities. 
This type of service is not being pro- 
vided when a standardized building is 
sold merely on the basis of low first cost. 

I know of clients who have purchased 
standardized buildings and then had to 
hire a consulting firm to design the 
foundations. To keep the size of mem- 
bers to a minimum, the manufacturer 
had placed an additional burden on the 
foundation by requiring a fixed connec- 
tion at the column base and by using 
non-standard base details, thus causing 
more expensive concrete construction de- 
tails. Also I have been called in to ad- 
vise a client as to how he could strength- 
en his prefab building to meet new 
load requirements. 

I certainly disagree with the author's 
statement that an engineering firm’s prof- 
its will be greater by using a prefab 
building since most projects are designed 
on a percentage-of-cost basis. This would 
probably be true if an engineering firm 
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an attractive instead of a repellent salary 
scale. Pyschologically, a greater under- 
standing on the part of the public of the 
professor’s activities would raise the pres- 
tige of the engineering teaching profession 
and improve teaching. 

But the student cannot be left out. If 
our colleges are more selective in choos- 
ing students the quality of the teaching 
will improve, The truth of this state- 
ment will be self-evident to those who 
were teaching during the war years, 
when students received A’s who now 
would get C’s and D’s. 

We can train the teacher to perfection 
as we train a dog to speak, but this of 
itself will not improve his teaching. Real 
improvement can only come when the 
teacher himself wishes to improve. Even 
an eager teacher, bent on self improve- 
ment, soon meets the most formidable 
adversary yet. How does he know when 
he has improved? How and by what 
standards can he judge the quality of 
his instruction? Who should set such 
standards, the teacher or the student 
who learns? This is the most critical 
problem facing education today. Edu- 
cators the world over, and others inter- 
ested, are rushing to and fro like ants 
in a disturbed hill trying to answer this 
question of how to measure teaching 
ability. It is a challenge to every teacher, 
every administrator, every student. 


Rospert B. Harris, A.M.ASCE 
Assoc. Prof. of Civil Eng. 
Univ. of Mich. 


Ann Arbor, Mich. 


ings often encourage unethical practices 


did specify such a building. However, I 
fail to see why a client would be foolish 
enough to pay a consulting firm to select 
a standard building out of a catalogue 
when he could deal directly with the 
prefab company and thus save the per- 
centage. 

I know of many cases in which the 
standardized building people contacted 
the client directly and told him how 
cheaply they could put up a building for 
him. The consulting firm is then asked by 
the client for an estimate of what its 
building will cost. The consultant ends 
up practically bidding against the prefab 
company. This certainly is not an ethical 
procedure. It is only natural for con- 
sultants to resent this intrusion into their 
field and to consider it unethical to 
specify Mr. Schulzinger’s type of building. 

It seems to me that Mr. Schulzinger 
owes Crvi ENGINEERING the price of a 
two-page advertisement. 

Louis A. Bacon, M.ASCE 
Chief Structural Engi 
Shaw Metz & Dolio 


Chicago, Ill. 
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AMERICAN SOCIETY OF CIVIL ENGINEERS 


Conference on Electronic Computation 


Sponsored by the Committee on Electronic Computation, 
Structural Division, and the Kansas City Section 


Continental Hotel, Kansas City, Mo. 


REGISTRATION 


A Registration Desk will be main- 
tained in the lobby of the Continen- 
tal Hotel. No registration fee will 
be charged. Conference _ partic- 
ipants are urged to preregister early. 


Printed programs, together with 
preregistration and hotel reserva- 
tion blanks are being mailed to 
all ASCE members in the Structural 
and Engineering Mechanics Divi- 
sions and in Districts 14 and 16. 


Additional programs are obtainable 
from Frank M. Cortelyou, Jr., 802 
Dwight Building, 1004 Baltimore. 
Kansas City, Mo. 


COMMITTEE ON ELECTRONIC 
COMPUTATION MEETS 
Wed., Nov. 19, 7:30 p.m. 


This is a business meeting of the 
Committee. Conference partici- 


pants are invited to attend. 


Nov. 20-21, 1958 


HOTEL ACCOMMODATIONS 


Room reservations at the Continen- 
tal Hotel are to be handled directly 
by the Conference participants. 


COMPUTER 
DEMONSTRATIONS 


Thursday through Saturday 


Manufacturers of commercial com- 
puters will conduct demonstrations 
throughout the Conference. 


AUTHORS’ BREAKFASTS 
7:30 a.m. Thursday and Friday 


By invitation only. 


THURSDAY MORNING 
NOV. 20 


General Session 


Presiding: N. M. Newmark, Chairman, 
Committee on Electronic Computation, 
Structural Div. 


9:00 Greetings 


Joser Sorkin, M. ASCE, Chairman, 
Kansas City Sect. Committee, Con- 
ference on Electronic Computation. 


9:10 Welcome Address 


N. M. NewMark, M. ASCE, Head, 
Dept. of Civil Eng., Univ. of Il- 
linois, Urbana. 
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9:30 Keynote Address 
To be announced. 


10:15 Intermission 


10:30 A Method of Applying the Electron- 
ic Computer to Roof-Truss Propor- 
tioning 
Gorpon M. Gray, A.M. ASCE, 
Capt., USAF, Instructor, Dept. of 
Mechanics, U. S. Air Force Acad- 
emy, Colorado Springs, Colo. 


11:15 The Impact of Digital Computers 
on Engineering Education 
Gorpon P. FisHer, A.M. ASCE, 
Assoc. Prof. of Civil Eng., Cornell 
Univ., Ithaca, N. Y. 


THURSDAY LUNCHEON 


12:30 p.m. 


Speaker: Dr. H. R. J. Groscn, 
Special Assistant to the Director 
of Marketing Programs, Data 
Processing Div., International 
Business Machines Corp., White 
Plains, N. Y. 


Subject: Universal Computer Lan- 
guage 


Tickets for this event will be avail- 
able at the Registration Desk. 
Tickets must be purchased by 
10:30 a.m. Thursday. 


THURSDAY AFTERNOON 
NOV. 20 


Mathematical Methods, 
Session A 


Presiding: John J. Kozak, Chairman, 
Task Committee on Program Directory 
and Library, Committee on Electronic 
Computation, Structural Div. 


2:00 On the Computer Solution of Alge- 
braic Equations 
Gen V. Berc, A.M. ASCE, Asst. 
Prof. of Civil Eng., Univ. of Michi- 
gan, Ann Arbor. 


2:40 Numerical Integration by the Beta 
Method 
Joun W. Metin. J.M. ASCE, Re- 
search Associate, Dept. of Civil 
Eng., Univ. of Illinois, Urbana. 


3:20 Intermission 


3:35 Matric Formulation of Slope-Deflec- 
tion Equations 
C. K. Wanc, M. ASCE, Prof. of 
Architectural Eng., Univ. of Illi- 
nois, Urbana. 


4:15 Analysis of Space Structures 


SHORE, M. ASCE, Assoc. 
Prof. of Civil Eng., Univ. of Penn- 
sylvania, Philadelphia. 
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Programming, Coding, 
and Organization Session 


Presiding: Charles W. Zahler, Chairman, 
Task Committee on Statistical Applica- 
tions, Committee on Electronic Compu- 
tation, Structural Div. 


2:00 Fundamental Concepts of Program- 


ming 

STEVEN J. Fenves, J.M. ASCE, 
Instr. in Civil Eng., Univ. of IIli- 
nois, Urbana. 


8:30 Digital Computer Solutions of the 


Dynamic Column Buckling Equa- 
tions 


EvGENE Sevin, Senior Research 
Enegr., Armour Research Founda- 
tion, Chicago, Ill. 


9:15 Structural Analysis by Means of a 


Matrix Algebra Program 


Ray W. Crovucn, A.M. ASCE, 
Assoc. Prof. of Civil Eng., Univ. 
of California, Berkeley. 


FRIDAY LUNCHEON 

12:30 p.m. 

Speaker: K. Timpy, Mem- 
ber, Exec. Committee, Structural 
Div. 


Subject: Electronic Computation in 
Civil Engineering 


Tickets for this event will be avail- 
able at the Registration Desk. 


Tickets must be purchased by 10:30 


2:40 Introduction to Matrix Algebra a.m. Friday. 


Ray R. Berman, A.M. ASCE, Ap- 
plications Engr., Bendix Computer 
Div., Los Angeles, Calif. 


3:20 Intermission 


3:35 Organizing for Computing in a 


Firm of Consultants 
WINFIELD O. SALTER, J.M. ASCE, 
Deputy Chief Highway Engr., Par- 
sons, Brinkerhoff, Hall & Macdon- 
ald, New York, N. Y. 


Analyze and Program to Exploit the 
Computer 

C. Kusir, President, Com- 
puter Usage Co., Inc., New York, 
N. Y. 


SOCIAL HOUR 


Thursday, 5:30 p.m. 


This event is sponsored by the Kan- 
sas City Section. Free tickets will 
be available at the Registration 
Desk for all Conference partic- 
ipants. 


COMPUTER SEMINAR 


Thursday, 7:30 to 9:30 p.m. 


Short, informative seminars will be 
conducted by the computer manu- 
facturers exhibiting at the Confer- 
ence. Details will be available at 
the Registration Desk. 


FRIDAY MORNING 
NOV. 21 


Mathematical Methods, 
Session B 


Presiding: Glen V. Berg, Chairman, Task 
Committee on Mathematical Methods, 
Committee on Electronic Computation, 
Structural Div. 
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10:00 Intermission 


10:15 The Use of a Transformation Chain 
in Matrix Structural Analysis 


FRANK R. BERMAN, Supervising 
Engr., Seelye, Stevenson, Value & 
Knecht, New York, N. Y. 


11:00 Ill-Conditioned Equations and Ma- 
trices 


Rosert B. Jr., A.M. 
ASCE, Div. of Reactor Develop- 
ment, U. S. Atomic Energy Com- 
mission, Washington, D. C. 


Structural Design, 
Session A 


Presiding: Jackson L. Durkee, Chairman, 
Task Committee on Publications and 
Technical Sessions, Committee on Elec- 
tronic Computation, Structural Div. 


§$:30 The Use of a Small Computer in 
Structural Design 


Joun A. Tierney, J.M. ASCE, Pro- 
grammer, Parsons, Brinckerhoff, 
Hall & Macdonald, New York, 
N. Y. 


9:15 Rigid-Frame Analysis with a Digital 
Computer 
Rosert A. BarNeson, The Fluor 
Corp., Ltd., Whittier, Calif. 


10:00 Intermission 


10:15 Computer Analysis of Continuous 
I-Beam Bridges 
New. WevpeEN, A.M. ASCE, Bridge 
Engr., James S. HorrMan, J.M. 
ASCE, and ALsert R. TorKiLDSON, 
Programming Engineers, Iowa 
State Highway Comm., Ames, 
lowa. 


11:00 The Use of Electronic Computa- 
tions in the Analysis of Continuous 
Girder and Rigid Frame Bridges 
with Variable Moments of Inertia 


Sapri Sami, A.M. ASCE, Prof. of 
Civil Eng., West Virginia Univ., 
Morgantown. 


FRIDAY AFTERNOON 
NOV. 21 


Structural Design, 
Session B 


Presiding: George S. Vincent, Chair- 
man, Exec. Committee, Structural Div. 


2:00 Stress Analysis of Trusses on a Dig- 


ital Computer 

C. W. Zanver, M. ASCE, Engi- 
neer-Electronics, U.S. Steel Corp., 
and J. E. O’Keere, A.M. ASCE, 
Engr., Mechanized Functions, 
Amer. Bridge Div., U.S. Steel 
Corp., Pittsburgh, Pa. 


2:40 Analysis of Continuous Truss by 


Digital Computer 


Jerry C. L. Cuanc, A.M. ASCE, 
Principal Asst. Engr.; THomas D. 
Y. Fox, A.M. ASCE, Design Engr., 
Richardson, Gordon & Associates, 
Pittsburgh, Pa.; and FRANK J. 
Cvetic, Customer Engr., Bendix 
Computer Div., Los Angeles, Calif. 


3:20 Intermission 


3:35 Suspension Bridge Truss Analysis 


by Electronic Computer 


Currorp P. Kuntz, A.M. ASCE, 
Structural Designer, Port of New 
York Authority, New York; JAMEs 
P. Avery, Asst. Engr.; and JACKSON 
L. Durkee, A.M. ASCE, Senior 
Designer, Fabricated Steel Con- 
struction, Bethlehem Steel Co., 
Bethlehem, Pa. 


4:15 Structural Design by High-Speed 


Computing Machines 

Cart E. Pearson, Advanced Re- 
search Div., Arthur D. Little, Inc., 
Cambridge, Mass. 

COMPUTER SEMINAR 

Friday, 7:30 to 9:30 p.m. 


Details of this seminar will be avail- 
able at the Registration Desk. 


October 1958 * CIVIL ENGINEERING 


We 
7" 
4:15 
dae 
= 
eval 


NEWS 


SOCIETY 


Francis S. Friel 

Francis 8. Friel, who will take office 
in October as 90th President of the 
Society, has an international reputation 
in the engineering field. As president of 
the Philadelphia consulting firm of Al- 
bright & Friel, he is a specialist in water 
supply and purification projects, sewage 
treatment works, refuse collection and 
incineration projects, industrial waste dis- 
posal, power plants, and dams. He has 
been in the consulting field for 37 years 
—for 27 vears as a member of Albright 
& Friel, in charge of all engineering and 
management. He has been president of 
the firm since 1945. 

During Mr. Friel’s long association 
with the firm he has done important 
work on more than 2,065 different civil 
engineering projects with a construction 
cost of more than $1,250,000,000. Among 
these were 343 water supply projects, 
114 industrial waste treatment plants, 
and 31 dams. Particularly outstanding 
were his services as consultant on flood 
control problems for the Miami Con- 
servancy District and on the design and 
construction of the Aberdeen (Md.) 
Proving Grounds. A current government 
assignment is that of member of the 
Congressional Board of Consultants for 
a study of the Panama Canal. His firm 
is also studying the possibility of a new 
water supply for New York City. His 
long career has been interrupted only 
by service in the Corps of Engineers in 
World War I. He was with the 304th 
Engineers in France, and for many years 
was a major in the Corps of Engineers 
Reserve. During World War II his firm 
built a number of military airports and 
designed water supply systems for 24 
Army and Navy projects. 

A 1916 graduate of Drexel Institute 
of Technology, Mr. Friel received the 
honorary degree of doctor of engineering 
there in 1949 and the Alumni Award 
for Distinguished Service in Engineering 
in 1950. He is now vice-chairman of the 
Drexel Board of Trustees and chairman 
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Ten New Officers to Be Installed at Annual Convention 


Highlights in the Careers of New ASCE Officers 


of its Building and Fund Raising Com- 


mittees. Recent honors accorded Mr. 
Friel include the Medal of the American 
Public Works Association, which was 
awarded him in 1948. In 1956 he was 
named Philadelphia’s “Engineer of the 
Year” by the local engineering societies. 


FRANCIS S. FRIEL 
President-Elect of ASCE 


Becoming an Associate Member of 
ASCE in 1921 and Member in 1926, Mr. 
Friel served as Director from 1950 
through 1953 and is currently completing 
a two-year term as Vice-President. In 
addition, he has served on seventeen 
Society committees. Active also in the 
Philadelphia Section, he has been a direc- 
tor and vice-president, and was _presi- 
dent for two terms. 

Mr. Friel’s numerous other affiliations 
include the American Institute of Con- 
sulting Engineers, the Federation of Sew- 
age and Industrial Wastes Associations, 
and the Pennsylvania Sewage Works As- 
sociation, all of which he has served as 
president. He is currently chairman of 
the U.S. National Committee of the In- 
ternational Commission on Large Dams, 
which was host to the Sixth International 


Congress on Large Dams in New York 
City this September. He is also an alter- 
nate on the executive committee of the 
World Power Congress. He has repre- 
sented the United States at many inter- 
national meetings and congresses—Large 
Dams, World Power, Soil Mechanics, and 
Hvdraulics, to mention a few. 


Paul L. Holland 

Paul L. Holland, the new ASCE Vice- 
President for Zone II, is chief engineer 
of the Anne Arundel County Sanitary 
Commission, with headquarters at Glen 
Burnie, Md. Versatility marks Mr. Hol- 
land’s career, which has included fifteen 
vears in Naval service, public utility 
experience, municipal employment, and 
periods in consulting practice. 

A 1908 graduate of the U. S. Naval 
Academy, Mr. Holland filled various as- 
signments for the Navy in ordnance and 
gunnery, seamanship, navigation and en- 
gineering and was an instructor at the 
Academy for several years. He retired 
from the Navy in December 1919, with 
the rank of lieutenant commander. For 
the next five years Mr. Holland en- 
gaged in public utility operation in the 
Southeastern states. He held the posi- 
tions of staff engineer, assistant mana- 
ger, and chief engineer on every phase 
of electric power generation, transmis- 
sion, and sale. From 1925 to 1931 he was 
with Mees and Mees, Charlotte, N. C., 
consultants, engaged in office and field 
work on hydro and steam-electric plants. 

From 1931 to 1948 Mr. Holland was 
chief engineer of the Maryland Public 
Service Commission. This work involved 
professional and administrative duties in 
connection with all state utilities and ap- 
praisals of property totaling $100,000,000. 
As director of public works for the City 
of Baltimore from 1948 to 1954, Mr. 
Holland supervised engineering expendi- 
tures totaling $240,000,000. After leaving 
city service, he was regional manager 
for John McShain, Philadelphia builder, 
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and an associate in the architectural of- 
fice of Edward H. Glidden, Jr. He has 
been with Anne Arundel County since 
July 1956. 

Long active in ASCE, Mr. Holland 
served a term as Director from 1948 to 
1951. He has also been president of the 
Maryland Section. 


Lloyd D. Knapp 

Lloyd D. Knapp, who recently served 
District 7 as Director, returns now to 
the Board of Direction as Vice-President 
for Zone III. Mr. Knapp has been in 
the engineering service of the City of 
Milwaukee for over thirty years and is 
now commissioner of public works. 

Following his graduation from the 
University of Illinois with a civil engi- 
neering degree in 1915, Mr. Knapp 
became assistant engineer on railroad 
construction and maintenance for the 
Union Railway Company (Missouri Paci- 
fic Lines) at Memphis, Tenn. During the 
1917-1919 period he was a lieutenant in 
the 306th Regiment of Engineers, serv- 
ing in France. From 1919 to 1925 he 
was terminal engineer for the Texas 
Pacific-Missouri Pacific Terminal Rail- 
road of New Orleans, in charge of main- 
tenance and minor construction projects. 

lor the next twenty years Mr. Knapp 
was in the Milwaukee Bureau of Engi- 
various positions, including 
engineer-in-charge of grade-crossing 
elimination and special projects. He be- 
came superintendent of the Bureau of 
Sewers in 1945 and city engineer in 
1950. He has been commissioner of pub- 
lic works since 1956. 

As Director of the Society for District 
7 from 1953 to 1955, Mr. Knapp filled 
many ASCE committee assignments. In 
1956 and 1957 he was chairman of the 
Task Committee on Study of Economic 
Advancement Objectives, and he is cur- 
rently chairman of the Committee on 


neers in 
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Professional Practice. He has served the 
Wisconsin 
treasurer and president, and for twelve 


Section secretary and 
vears was Section Contact Member for 
Marquette University. 

Special honors to Mr. Knapp include 
an Engineers Society of Milwaukee Cita- 
tion as Engineer of the Year in 1956, 
and the Samuel A. Greeley Award of 
the American Public Works Association 
in the same year. 


Thomas J. Fratar 

The new Society Director for District 1 
is Thomas J. Fratar, general chairman of 
this year’s Annual Convention Commit- 
tee and a partner in the New York City 
consulting firm of Tippetts-Abbett-Mc- 
Carthy-Stratton. Mr. Fratar joined the 
firm as associate partner in 1946, follow- 
ing World War II military service in the 
Persian Gulf Command. He has been a 
full partner in the firm since 1956. As a 
valuation engineer for the Third Military 
Railway Service, during the war, he was 
responsible for the coordination with the 
Iranian Government, the British Army, 
and the U.S. Army of the cost of new 
‘onstruction on the Iranian State Rail- 
way. 

In his association with Tippetts-Abbett- 
McCarthy-Stratton, Mr. Fratar has been 
responsible for a number of comprehen- 
sive traffic, transportation, and economic 
studies for highway, bridge, and tunnel 
projects, port development plans, and 
multi-purpose river development schemes. 
While directing highway planning and 
traffic surveys, he developed a successive 
approximation procedure for estimating 
the intrazonal and interzonal movements 
of traffic. This method has been ap- 
proved in plan by the U. S. Bureau of 
Public Roads, and is now in wide use in 
traffic surveys for urban areas. 

Mr. Fratar graduated from Rensselaer 
Polytechnic Institute with the civil engi- 
neering degree in 1936 and from Yale 
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University with a master of engineering 
degree in 1942. His early experience was 
as chief of party and field engineer for 
Madigan-Hyland and as research analyst 
for the Yale Bureau for Street Traffic Re- 
search. He has also served as consultant 
on transportation to the civil engineering 
department at Northwestern University 
Mr. Fratar is author of a number of arti- 
cles and reports, some of which have ap- 
peared as Highway Research Board bul- 
letins, and co-author of the traffic engi- 
neering section of the handbook, Ameri- 
can Ciwwil Engineering Practice. 

In addition to serving as chairman of 
the New York Annual Convention Com- 
mittee that is in charge of the forth- 
coming October Convention, Mr. Fratar 
is currently serving the Society as a mem- 
ber of the Committee on Highway Plan- 
ning and Finance, the Committee on 
Ports and Harbors, and the Committee 
on Cooperation with Local Sections and 
Regional Councils. He has also been 
chairman of the Local Qualifications 
Committee for District 1 and of the Met- 


ropolitan Section Committee on Junio: 


Members. 


Earl F. O’Brien 

Earl F. O’Brien, new Director for Dis- 
trict 3, is a partner in the consulting 
engineering firm of O’Brien & Gere, 
Syracuse, N. Y. A 1920 civil engineering 
graduate of Cornell University, Mr. 
O’Brien was on the staff of the Syracuse 
Intercepting Sewer Board as a design 
engineer from 1923 to 1931. During this 
period he was concerned with the devel- 
opment of extensive sewerage and sew- 
age treatment plant facilities under the 
guidance of Glenn D. Holmes, M.ASCE 

After two years in private practice, 
Mr. O’Brien served for six years as de- 
sign engineer for the Onondaga Public 
Works Commission, which is responsible 
for the development of trunk-sewer and 
sewage-treatment facilities on a metro- 
politan basis for Onondaga County 
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(New York). During World War II he 
served in Washington, D. C., with the 
War Production Board. In 1944 he re- 
turned to private consulting practice in 
Syracuse as a partner in Holmes, O’Brien 
& Gere, predecessor to the present firm. 

Mr. O’Brien’s firm is now engaged in 
the design and supervision of construc- 
tion of sanitary or industrial waste fa- 
cilities for numerous private and pub- 
lic corporations including metropolitan 
Svracuse and the City of Poughkeepsie. 

For the past six years Mr. O’Brien has 
served as a member of the Board of 
IKixaminers of Professional Engineers 
and Land Surveyors, New York State 
Department of Education. In 1955 he 
was appointed by Governor Harriman 
as a delegate to the New York State 
Conference on Education. 

Long active in ASCE, Mr. O’Brien 
has been president of the Syracuse Sec- 
tion. He is also a past president of the 
Central New York Chapter of the New 
York State Society of Professional En- 
gineers, one of his many professional 
affiliations 


Daniel B. Ventres 

The new Society Director for District 
5 is Daniel B. Ventres, who recently 
retired after more than thirty-one years 
in Federal service. Captain Ventres is 
now engaged as consultant for and di- 
rector of the Washington office of Vogt, 
Ivers, Seaman and Associates, an engi- 
neering and architectural firm with head- 
quarters in Cincinnati. 

A graduate of the University of Mich- 
igan in 1922 with a BS. degree in engi- 
neering, he subsequently did graduate 
work in contracts at George Washington 
University and personnel management, at 
American University. His long career in 
government service began in 1923, when 
he was appointed junior hydraulic engi- 
neer for the U. S. Geological Survey in 
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the Chattanooga District. From 1925 to 
1930 he served with the American Occu- 
pation of Haiti, where the public works 
program was administered by the Navy 
Civil Engineer Corps. During this period 
he was commissioned in the Navy Re- 
serve. In the thirties he was with the 
Navy in the First Naval District in 
Boston, the Bureau of Public Roads in 
Denver, and the National Park Service. 

Called to active duty in the Navy in 
1939, he served as resident officer in 
charge of construction of Midway Island 
Naval Air Base, one of our most stra- 
tegic bases. Among other wartime as- 
signments he was officer in charge of 
construction of the Patuxent River 
(Md.) Naval Air Station and of the Ad- 
vance Base Proving Grounds at Davis- 
ville, R. I. Finally he was senior staff 
civil engineer with the Seventh Fleet in 
the Pacific Theater. On inactive duty 
from 1946 to 1951, Captain Ventres 
served as chief of the Property Manage- 
ment Division of the Bureau of Reclama- 
tion. Recalled to active duty in 1951, he 
filled a variety of assignments for the 
Civil Engineer Corps. At the time of his 
retirement he was chief of the Engineer- 
ing-Joint Construction Agency, in Paris, 
which handled military design and 
construction in Western Europe. 

Captain Ventres has been active in 
ASCE for the past quarter of a century. 
His services to the National Capital 
Section include terms as treasurer, vice- 
president, and president. 


Charles W. Britzius 

The new ASCE Director for District 
7 is Charles W. Britzius, president of the 
Twin City Testing and Engineering Lab- 
oratory, Inc., St. Paul, Minn. Mr. Britzius 
was educated at the University of Minne- 
sota, from which he received the B.S.C.E. 
degree in 1933. After early work with 
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the Hall Testing Laboratory, Mr. Brit- 
zius returned to his alma mater to teach 
and was then employed by the Minne- 
sota Highway Department. He received 
his M.S.C.E. degree from the University 
of Minnesota in 1938, and in the same 
vear purchased the Hall Testing Labora- 
tory, which he reorganized under the 
name of the Twin City Testing and 
Engineering Laboratory. 

Long active in ASCE and the North- 
western Section, Mr. Britzius was presi- 
dent of the Section in 1951. His other 
professional affiliations include the Min- 
nesota Society of Professional Engineers, 
which he is currently serving as presi- 
dent. He has also been president of the 
St. Paul Engineers Society. Mr. Britzius 
is identified with the civic interests of 
Deephaven, Minn., his home commu- 
nity, where he serves on the Deephaven 
Planning Commission and the Citizens 
Committee for Education. 


Wayne G. O’Harra 


Wayne G. O’Harra, newly elected Di- 
rector of District 11, is engineer of mate- 
rials for the Arizona State Highway 
Department, Phoenix. As head of the 
Materials Division, he has complete re- 
sponsibility for the structural design of 
all highway pavements, and for main- 
taining “quality-control” on all materials 
incorporated in Arizona highways. 

Mr. O’Harra graduated from the South 
Dakota State School of Mines with a 
BS. degree in metallurgical engineering 
in 1924, and received the degree of Civil 
Engineer from the same school in 1939. 
He is a licensed professional engineer in 
the State of Arizona. After his gradua- 
tion he was employed as a chemist by 
the American Smelting and Refining Co., 
in Omaha, Nebr. In 1928 he joined the 
Arizona State Highway Department, 
where he was originally employed as a 
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chemist. Through the vears Mr. O’Harra 
has advanced through the grades of 
chemist, chief chemist, and assistant en- 
gineer of materials, to his present posi- 
tion as head of the Materials Division 
to which he was promoted in 1954. He 
has presented technical papers on con- 
struction materials and testing methods 
to technical sessions of ASCE and othe 
engineering societies. 

During his twenty-five vears of asso- 
ciation with the Society Mr. O’Harra has 
regularly participated in its activities. 
He was secretary of the executive com- 
mittee of the Air Transport Division in 
1952. In the Arizona Section, he has 
been secretary, vice-president, and presi- 
dent. He was chairman of the 1958 Pacific 
Southwest Conference. 

Active also in other professional and 
technical groups, Mr. O’Harra is a mem- 
ber of the Committee on Materials, of 
the American Association of State High- 
way Officials, and a member of numerous 
committees of the Highway Research 
Board and the American Society for 
Testing Materials. 


Fred H. Rhodes 


Fred H. Rhodes, dr., profe ssor of civil 
engineering at the University of Wash- 
ington, Seattle, will represent District 12 
on the Board of Direction. He gradu- 
ated from the University of Washington 
with both civil and mechanical engineer- 
ing degrees in 1926, and also has the 
professional degree of C.E. Immediately 
after his graduation he worked for struc- 
tural steel fabricators in Seattle. 

He has been on the University of 
Washington faculty since October 1927, 


with the exception of two years on leave 
of absence as a structural engineer in 
the bridge department of the Tacoma 
City Engineer’s Office and a similar pe- 
riod as antiaircraft officer in the US. 
Army during the war. Professor Rhodes 
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is now retired from the Army, with the 
rank of Lieutenant Colonel, after thirty 
vears in the Reserve Corps. 

In addition to consulting work on 
structures, Professor Rhodes has devoted 
considerable time to studies of highway 
safety. He is a trustee of the Automobile 
Club of Washington and chairman of its 
Committee on Traffic and Safety. He 
is also director of university short courses 
and conferences covering driver educa- 
tion in the high schools, motor vehicle 
fleet supervision, and maintenance of 
vehicles. Professor Rhodes’ accomplish- 
ments in the safety field were recognized 
at the 1953 Governor’s Safety Conference 
in Olympia, Wash., when he received the 
first annual Award for Achievement in 
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Safety Education—named the Fred 
Rhodes Award in his honor. 

Professor Rhodes has served ASCE in 
many capacities, including the chairman- 
ship of the Committee on Local Sections, 
the Committee on Cooperation with 
Local Sections, and the Local Qualifica- 
tions Committee for District 12. He was 
general chairman of the Society’s Sum- 
mer Convention when it met in Seattle 
in 1948, and chairman of the Pacific 
Northwest Council in 1953. He has also 
been secretary, vice-president, and presi- 
dent of the Seattle Section. Professor 
Rhodes’ numerous other affiliations in- 
clude the Society of American Military 
Engineers, which he served as local post 
president, for three years. 


N. T. Veatch 

District 16 will be represented on the 
Board of Direction by N. T. Veatch, 
member of the Kansas City (Mo.) con- 
sulting firm of Black & Veatch. Mr. 
Veatch graduated from the University 
of Kansas in 1909 and received his C.E. 
degree there in 1924. After early employ- 
ment with the firm of Worley & Black, 
he spent a year in sanitary engineering 
work with the Kansas State Board of 
Health and in teaching at the University 
of Kansas. He then became connected 
with the American Water Works and 
Guarantee Company in Pittsburgh, and 
later was manager of the Keokuk, Iowa, 
water system, a property of that com- 
pany. 

In 1913 Mr. Veatch returned to Wor- 
ley & Black as principal assistant, and 
in 1915—when Mr. Worley was called to 
the Interstate Sanitation Commission to 
conduct the valuation of the railroads of 
the country—the firm of Black & Veatch 
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was formed. The firm, which specializes 
in engineering work for the major utili- 
ties serving industry, municipalities, and 
the federal government, has had assign- 
ments in almost every state. 

Mr. Veatch has a long record of Soci- 
ety service. He has been chairman of the 
Executive Committee of the Sanitary 
Engineering Division and of the ASCE 
Committee on Professional Practice. Cur- 
rently he is chairman of the ASCE Task 
Committee on Principles of Practice 
and of the local ASCE Qualifications 
Committee. 

His service for other societies and 
agencies includes the presidency of the 
American Water Works Association. He 
has been on the Committee on Profes- 
sional Practice of Consulting Engineer- 
ing of the American Society of Mechani- 
cal Engineers. One very important as- 
signment has been as a member of the 
President’s Water Pollution Control Ad- 
visory Board. 
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ASCE Has Three New Honorary Members 


Three distinguished members of ASCE 
were elected to honorary membership in 
the Society during the recent Portland 
meeting of the Board of Direction. They 
are Henry J. Brunnier, consulting struc- 
tural engineer of San Francisco; Nathan 
W. Dougherty, dean emeritus of the Col- 
lege of Engineering, University of Ten- 
nessee, Knoxville; and A M _ Rawn, 
chief engineer and general manager of 
the Los Angeles County Sanitation 
Districts. Presentation of their honorary 
memberships will be a feature of the 
Annual Convention this October. 

A wide range of important engineering 
work and professional attainment is rep- 
resented in the careers of the three en- 
gineers chosen to receive the Society’s 
highest honor. The highlights in their 
careers are summarized here 


Henry J. Brunnier 

New Honorary Member Henry J. 
Brunnier is a consulting structural engi- 
neer in San Francisco. A world-renowned 
authority on earthquake-proof design 
and difficult foundation problems, he has 
been decorated by many foreign govern- 
ments. 

In 1904 Mr. Brunnier graduated from 
Iowa State College with a bachelor’s de- 
gree in civil engineering, and in 1911 he 
received the C.E. degree from the same 
institution. His early employment was 
with the American Bridge Company, 
the New York Edison Company, and 
the Ford, Bacon and Davis Engineering 
Company. His life-long interest in earth- 
quake-resistant design began in 1906, 
when Ford, Bacon and Davis sent him 
to San Francisco on structural work in- 
volved in rebuilding the city after the 
earthquake and fire. 

Mr. Brunnier started his own consult- 
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ing practice in San Francisco in 1908. In 
his half century of practice he has han- 
dled the structural work for many impor- 
tant Pacific Coast structures. Among 
these are the Russ Building, the Shell 
Oil Building, the Standard Oil Building, 
and the San Francisco Baseball Stadium, 
all in San Francisco; a number of impor- 
tant buildings for the University of Cali- 
fornia in Berkeley, Los Angeles, and 
Davis; and wharves at the Mare Island 
Navy Yard. In addition, he has been a 
consultant on important foundation and 
earthquake problems and engineering ad- 
viser to attorneys in legal cases involving 
structures. One of his important services 
was as a member of the five-man Board 
of Consulting Engineers on design and 
construction of the San Francisco-Oak- 
land Bay Bridge. 

In World War I Mr. Brunnier helped 
organize and manage the Concrete Ship 
Department for the U.S. Emergency 
Fleet Corporation. Just prior to and dur- 
ing World War II he handled $50,000,000 
worth of work for the Navy Department 
in the Panama Canal Zone. His work 
there included the design and construc- 
tion of submarine bases and buildings for 
the Naval Air Station. 

Mr. Brunnier was the first. president of 
the Structural Engineers Association of 
Northern California and served in that 
office for two years. In 1950 he was 
named “outstanding engineer” by the 
San Francisco Building Industry Confer- 
ence Board, and in 1956 he was honored 
as “the outstanding Bay area engineer” 
in the National Engineers Week celebra- 
tion. Among the foreign societies that 
have honored Mr. Brunnier are the Civil 
Engineering Society of Japan, the Archi- 
tectural Institute of Japan, and El] In- 
stitute de Ingenieros de Chile. He is also 
an officer in the French Legion of Honor. 

Despite the claims of his busy career, 
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Mr. Brunnier has found time to express 
his interest in a wide range of commu- 
nity, state, and national affairs. He was a 
member of the first board that activated 
the Registration Act for Civil Engineers 
in California, After many years of work 
in the local Rotary Club, he served as 
president of Rotary International in 1952 
and 1953. From 1922 to 1929 he was presi- 
dent of the California State Automobile 
Association, and from 1935 to 1937 presi- 
dent of the American Automobile Asso- 
ciation. 


Nathan W. Dougherty 

Nathan W. Dougherty, new Honorary 
Member of the Society and dean emeritus 
of the University of Tennessee College of 
Engineering, has outstanding accomplish- 
ments to his credit in the fields of engi- 
neering education, professional recogni- 
tion, and professional practice. 

As an engineering educator, Dean 
Dougherty served the University of Ten- 
nessee for forty years. He was head of 
the civil engineering department for 
many years and dean of engineering for 
sixteen years. He graduated from the 
University of Tennessee in 1909 with a 
bachelor degree in civil engineering, and 
subsequently received C.E. and M.C.E. 
degrees from Cornell University. He was 
an instructor at Cornell from 1910 to 
1914 and assistant professor of civil engi- 
neering at George Washington University 
from 1914 to 1916. In the latter year he 
went to the University of Tennessee, 
where he remained until his retirement in 
1956. Since his retirement he has been 
acting as consultant to the Arnold Engi- 
neering Development Center at Tulla- 
homa, Tenn. 

Dean Dougherty’s principal technical 
interest has been in highway engineering, 
and he has made important contributions 
to the field as engineer, author and edi- 
tor. He helped organize the Highway Re- 
search Board, and for many years was an 
influential member. He was also a pioneer 
in the making of traffic surveys and the 
analysis of highway capacity. 

Dean Dougherty has served the cause 
of professional recognition for engineers 
in many ways—perhaps most notably in 
his work for professional registration and 
licensing. He is widely known as an ex- 
pert in the field, and is the author of a 
book on the subject. He helped draft the 
Tennessee registration law, and served 
on the Tennessee State Board of Archi- 
tectural and Engineering Examiners from 
its inception in 1921 to 1956—for thirty 
years of this period as chairman. For 
many years, he was active in the National 
Council of State Boards of Engineering 
Examiners, which he has also served as 
chairman. 

His interest in education has expressed 
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itself in a long association with the Amer- 
ican Society of Engineering Education. 
He has been chairman of the Southeast 
Section, vice president, and member of 
the Council. His services culminated in 
the presidency in 1954 and 1955. He has 
also worked on the Education Committee 
of the Engineers Council for Professional 
Development and been chairman of the 
ECPD Student Development Commit- 
tee. 

Prominently identified with the work 
of the National Society of Professional 
Engineers and a former officer, Dean 
Dougherty received the 1958 NSPE 
award. He was cited for “his outstanding 
leadership in his profession as evidenced 
by his devotion to the advancement of 
engineering education, his sympathetic 
encouragement of students of engineer- 
ing, his zealous promotion of the ideals 
and principles of his profession, and his 
humanitarian interest in his fellowmen.” 

A life member of ASCE, he served as 
Director from 1943 to 1946. He has also 
been president of the Tennessee Valley 
Section’s Knoxville Branch. 


A M Rawn 

A widely famed authority in the sani- 
tary engineering field, new Honorary 
Member A M Rawn is chief engineer 
and general manager of the Los Angeles 
County Sanitation Districts. Mr. Rawn’s 
advice on problems involved in the 
ocean disposal of sewage is valued all 
over the world. He is also known for his 
work in the fields of sewage collection, 


treatment, and disposal, industrial wastes 
and refuse disposal, and water pollution 
control. 

Mr. Rawn’s interest in engineering be- 
gan in his high school days when he was 
employed during summer vacations as a 
land surveyor and instrumentman. Upon 
graduation from high school in 1909, he 
took a job on the construction of rail- 
roads and terminal warehouses in Missis- 
sippi and Louisiana. In 1912 he went West 
to join the U.S. Reclamation Service 
(now the Bureau of Reclamation), work- 
ing as an engineer on the Yakima, Boise, 
Salt River, Columbia Basin, and King 
Hill projects. World War I found him in 
active military service in the iCorps of 
I:ngineers, in which he rose from enlisted 
man to first lieutenant. 

In 1924 Mr. Rawn left the Reclamation 
Service to become assistant chief engineer 
of the Los Angeles County Sanitation 
Districts. He has been chief engineer and 
general manager since 1941. Today the 
Sanitation Districts serve a population of 
some 2,700,000 with over 625 miles of 
trunk sewers and 5,100 miles of laterals. 

Mr. Rawn has given unstintingly of his 
time to numerous consulting boards that 
have directed the development of sewage 
disposal projects for a number of Cali- 
fornia areas—San Francisco’s East Bay 
communities, County, Santa 
Clara County, and San Diego County, to 
mention a few. Further afield, he has 
advised on projects for Portland, Ore., 
Vancouver, B.C., and Auckland, N. Z. 
In addition, during World War IT, he 
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served as consultant to the Construction 
Quartermaster and as director of the 
Sewerage and Sanitation Branch of the 
War Production Board. More recently he 
became a charter member of the Califor- 
nia State Water Pollution Control Board, 
of which he is now chairman. On the na- 
tional scene he has served on the Federal 
Water Pollution Control Advisory Board. 

Long active in Society affairs, Mr. Rawn 
was Director for District 11 from 1942 to 
1944 and Vice President for Zone IV in 
1952 and 1953. He has also been president 
of the Los Angeles Section and of the 
Los Angeles Council of Engineering So- 
cieties (now an EJC affiliate). In addi- 
tion, Mr. Rawn has been president of the 
California Water Works Association and 
of the Federation of Sewage Works Asso- 


erations 


Award of ASCE Prizes a Convention Feature 


Once again the Society is awarding 
prizes for Transactions papers that are 
considered especially important. With the 
exception of the Construction Engineer- 
ing Prize, which traditionally goes to an 
especially meritorious Civit ENGINEERING 
article, this year’s awards honor papers 
appearing in Volume 122 (1957) of Trans- 
actions. The awards were announced by 
the Board of Direction at its Portland 
meeting, and they will be presented at the 
Wednesday morning ceremonies during 
the forthcoming Annual Convention in 
New York. 

Norman Medal 

This year the Norman Medal, oldest 
and most distinguished of the Society’s 
awards, is shared by two members of the 
University of Illinois civil engineering 
faculty—Anestis S. Veletsos, J.M. ASCE, 
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and Nathan M. Newmark, M. ASCE— 
for their paper on “Natural Frequencies 
of Continuous Flexural Members.” A 
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1948 graduate of Robert College (Istan- 
bul), Dr. Veletsos received his M.S. and 
Ph.D. degrees from the University of Illi- 


NATHAN M. NEWMARK 


Co-winners of Norman Medal 
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nois. He taught part time while pursuing 
his graduate studies, and since 1953 has 
been associate professor of civil engi- 
neering. He has served on a number of 
ASCE technical committees and is author 
of seven papers on structural engineering 
topics. Dr. Newmark has been on the 
university staff since 1930, and is now 
professor of civil engineering and head of 
the department. He has been in charge of 
the Structural Research Laboratory since 
1946, and is author of over a hundred 
papers on structural analysis and design 
and applied mechanics. He is also widely 
known as a consultant to industrial or- 
ganizations, government agencies, and the 
Armed Dr. Newmark is no 
stranger to ASCE prizes, having received 
the J. James R. Croes Medal in 1945 and 
the Moisseiff Award in 1950. 


Services. 


J. James R. Croes Medal 


There were also two collaborators on 
the paper on “Photosynthesis in Sewage 
Treatment,” which has been awarded the 
J. James R. Croes Medal, second of the 
Society’s awards in point of distinction. 
They are William J. Oswald, A.M. ASCE, 
assistant professor of sanitary engineering 
at the University of California, and Ha- 
rold B. Gotaas, M. ASCE, dean of the 
Technological Institute at Northwestern 
University. Dr. Oswald is also assistant 
research engineer at the University of 
California Sanitary Engineering Research 
Laboratory and author of many research 
papers on the biological aspects of sani- 
tary engineering problems. During the 
war he served five years in the U.S. Army 
Medical Department. Before going to 
Northwestern University Dr. Gotaas was 
professor and chairman of civil engineer- 
ing and director of the Sanitary Engineer- 
ing Research Laboratory at the Univer- 
sity of California. 

He has also been chief engineer and 
president of the Institute of Inter-Ameri- 


HAROLD B. GOTAAS 


Co-winners of J. James R. Croes Medal 


can Affairs responsible for technical de- 
velopment work in Latin America. In 
addition, Dr. Gotaas is well known as a 
consultant. 


Thomas Fitch Rowland Prize 


The paper winning the Thomas Fitch 
Rowland Prize is another cooperative 
effort—the joint work of Charles I. Man- 
sur, M. ASCE, and Robert I. Kaufman, 
J.M. ASCE. Their subject was “Under- 
seepage, Mississippi River Levees, St. 
Louis District.”” Mr. Mansur is chief engi- 
neer of Luhr Brothers, Inc., a general con- 
tracting firm with headquarters at Co- 
lumbia, Ill. He has had broad experience 
in the fields of sanitary engineering and 
soil mechanics and foundation engineer- 
ing, both as an officer in the U.S. Public 
Health Service and the Army Corps of 
Engineers. He has been with the Water- 
ways Experiment Station in a variety of 
research capacities, and until recently was 
chief of the Geology, Soils, and Materials 
Branch of the Mississippi River Commis- 
sion. Mr. Kaufman has been in the 
Waterways Experiment Station since 
1949, and now holds the position of chief 
of the Geology, Soils, and Materials 
Branch of the Mississippi River Commis- 
sion recently vacated by Mr. Mansur. He 
is a graduate of Purdue University and 
has taught there. 


James Laurie Prize 


Chesley J. Posey, M. ASCE, head of 
the department of civil engineering at the 
State University of Iowa and consultant 
to the Institute of Hydraulic Research 
there, is the winner of the James Laurie 
Prize for a paper entitled, “Flood-Erosion 
Protection for Highway Fills.” Professor 
Posey’s experience before joining the 
University of Iowa staff was with Mod- 
jeski and Chase and the American Bridge 
Company. He is co-author, with the late 


Sherman Woodward, Hon. M. ASCE, 


CHARLES I. MANSUR 


ROBERT I. KAUFMAN 


Co-winners of Thomas Fitch Rowland Prize 


of Hydraulics of Steady Flow in Open 
Channels and author of a number of 
technical papers. 


Arthur M. Wellington Prize 


This year’s winner of the Arthur M. 
Wellington Prize is Hamilton Gray, M. 
ASCE, professor and chairman of the 
civil engineering department at Ohio 
State University, honored for his paper on 
“Field Vane Shear Tests of Sensitive 
Cohesive Soils.” Before going to Ohio 
State in 1955 Professor Gray was for a 
decade professor of civil engineering at 
the University of Maine and soils engi- 
neer for the Maine Highway Commission. 
He has also taught at New York Univer- 
sity and been a civil engineering assistant 
in the Harvard Graduate School. A con- 
sulting engineer of note, he has advised 
on the Maine Turnpike and the Port- 
land Airport, among other projects. 


Collingwood Prize for Junior Members 


Turgut Sarpkaya, A.M. ASCE, recipient 
of the Collingwood Prize for Junior 
Members, is assistant professor of engi- 
neering mechanics at the University of 
Nebraska. He is being honored for a pa- 
per on “Oscillatory Gravity Waves in 
Flowing Water,” written while he was a 
Junior Member. He holds an MS. degree 
in civil engineering from the Technical 
University of Istanbul and a Ph.D. degree 
in engineering mechanics and hydraulics 
from the State University of Iowa. He 
has been research engineer at the M.I.T. 
Hydrodynamics Laboratory, lecturer at. 
the University of Paris, and chief research 
engineer for the State Hydraulics Works 
of Turkey. 


Rudolph Hering Medal 


The Paper on “Photosynthesis in Sew- 
age Treatment,” awarded the J. James R. 
Croes Medal, has the additional distine- 
tion of winning the Rudolph Hering 
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CHESLEY J. POSEY 


James Laurie Prize 


Medal, which is awarded for a paper best 
contributing “to the advancement of the 
sanitary branch of the engineering pro- 
fession.” Authors William Oswald and 
Harold Gotaas are doubly honored. 


Ernest E. Howard 


Dr. Newmark, co-winner of the Nor- 
man Medal, is also the winner of the 
Ernest E. Howard Award, endowed in 
1954 in memory of ASCE Past-President 
Ernest E. Howard. The award is given 
annually to a member who has made a 
definite contribution to the advancement 
of structural engineering. Dr. Newmark 
is cited for “his contributions in the field 
of structural analysis and design as well 
as his specific contribution to the ad- 
vancement of structural engineering in 
the aseismic design of the Latino Ameri- 
cana Tower in Mexico City.” 


Thomas A. Middlebrooks Award 


This vear the Thomas A. Middlebrooks 
Award goes to H. Bolton Seed and Lyman 
C. Reese, Associate Members ASCE, for 
their paper entitled “The Action of Soft 
Clay Along Friction Piles.” Holder of 


H. BOLTON SEED 


HAMILTON GRAY 
Arthur M. Wellington Prize 


engineering degrees from the University 
of London and Harvard University, Dr. 
Seed was instructor in the Harvard Grad- 
uate School of Engineering in 1948 and 
1949. He has been on the University of 
California engineering faculty since 1950, 
ind is now assistant professor in the Engi- 
neering Materials Laboratory. He is 
author of a number of papers on soil 
mechanics subjects. Dr. Reese is an as- 
sociate professor of civil engineering at 
the University of Texas, where he has 
been on the engineering faculty since 
1955. Before that he taught for three 
vears at Mississippi State College. He has 
also been consultant to a number of com- 
panies on problems involved in the erec- 
tion of oil-drilling platforms in the Gulf 
of Mexico. 


Rickey Medal 


William F. Uhl, M. ASCE, chairman of 
the Board of Directors of Charles T. 


Main, Boston, will receive the Rickey 
Medal for contributing “in an important 
manner to the science or progress of hy- 
droelectric engineering.” A specialist in 
hydroelectric power plant design and con- 
struction, Mr. Uhl has directed the build- 


LYMAN C. REESE 


Co-winners Thomas A. Middlebrooks Award 
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TURGUT SARPKAYA 
Collingwood Prize for Juniors 


ing of over fifty important hydro plants. 
He has been manager of the hydraulic 
department of Allis-Chalmers, president 
of Charles T. Main, and senior partner 
in Uhl, Hall & Rich. He has been special 
consultant to the Corps of Engineers and 
a member of the Board of Consultants to 
the Tennessee Valley Authority. 


Moisseiff Award 


Three engineers on the University of 
Illinois engineering staff had a hand in 
the paper on “Lateral Buckling of Elas- 
tically End-Restrained I-Beams” that 
wins the Moisseiff Award. They are Wal- 
ter J. Austia, A.M. ASCE, Shahen Yegian, 
and Tie P. Tung. Dr. Austin, a graduate 
of Rice Institute with graduate degrees 
from the University of Illinois, has been 
on the Illinois research and teaching staff 
since 1946—at present as associate profes- 
sor of civil engineering. Dr. Yegian, an 
alumnus of the University of Tehran in 
Iran, did graduate work at the University 
of Illinois, receiving his engineering doc- 
torate in 1956. Dr. Tung, a graduate of 
Chiao Tung University in China, first 
came to the United States to work on the 
Joint Highway Research Project at Pur- 


WILLIAM F. UHL 
Rickey Medal 
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WALTER J. AUSTIN 


due University. He then went to the Uni- 
versity of Illinois to obtain his engineer- 


ing doctorate and teach. 


J. C. Stevens Award 


The. J.C best 
discussion of a Transactions paper goes to 
Frederick L. Hotes, M. ASCE, for his dis- 

paper, “Ground-Wate1 
Basin Recharge.” An en- 


Stevens Award for the 


cussion of the 
Development 

gineering graduate of the University of 
Washington, with an M.S. from the State 
University of Iowa, Mr. Hotes has been 
1957 as 


emploved since February water 


SHAHEN YEGIAN 
Co-winners of Moisseiff Award 


conservation engineer in Iran for the 
Development and Resources Corporation 
of New York City. From 1947 to 1957 he 
was associate professor of civil and irriga- 
tion engineering at the University of Cal- 


forma Berkeley 


Construction Engineering Prize 

The Construction Engineering Prize is 
in a different category from the other 
ASCE prizes, being awarded for the best 
scientific or technical article on construc- 
tion printed in Civin This 
vear’s recipient, Myers Van Buren, M. 
ASCE, is honored for an article in the 


FREDERICK L. HOTES 
J. Stevens Award 


MYERS VAN BUREN 
Construction Engineering Prize 


February 1957 issue, entitled “Concret: 
Bridge Across Lake Pontchartrain Com- 
pleted in Record Time.” A 1938 graduate 
of Northeastern Mr. Van 
Buren has been with Raymond Inter- 
national Inc. (formerly the Raymond 
Concrete Pile Co.) since 1939. From 1943 
to 1952 he 
the development of the Raymond Pre- 
Concrete Cylinder Pile, and 
since 1952 he has been assigned to the 
promotion and installation of the pile. He 


University, 


Was a research engineer on 


stressed 
was a consultant on cylinder pile installa- 


tion to the contractors on the Lake Pont- 
chartrain causeway. 


Tellers Canvass Ballot for 1959 Officers 


New York 18, N.Y. 


NSeptembe 


1958S 
lo the 1958 Annual Meeting 
American Society of Civil Enginecrs: 


The Tellers appointed to count the 
Election Ballots 
ciety for 1959 report as follows: 


for officers of the So- 


Fo Pre 


Term October 1958 


went 
1059) 
12.403 


Seattering ; 126 


Octobe 


Francis de Sales Friel 


Void ‘ 


Zone Il 
October 1960) 


esulent 
(Term October 1958 
Paul Leach Hollana 
Scattering 


Void 


Zone Ill 
October 1960) 


ko Vice Pre ide nt 
(Term October 1958 
Llovd Dunaway Knapp 
Krnest Wilson Carlton . 
Scattering 


Void 


For Director—District 1 
(Term October 1958—October 1961) 
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999 
989 
2 


Thomas Joseph Fratar . 
Elmer Knowles Timby 
Seattermng 


Void. 16 


District 3 
October 1961) 


For Directo 
Te rm October 1958 
Karl Francis O’Brien 
Seattering 


Void 


District 6 
October 1961) 
Daniel Brainerd Ventres . 

Waldo Edward Smith 

Scattermg 


Void 


Fo Dire clo 
(Term October 1958 


For Director—District ? 

(Term October 1958—October 1961) 
Charles Wesley Britzius . 
Seattering 

Void 


For Director—District 11 
(Term October 1958—October 1961) 


Wayne Gilder O’Harra 1,850 


Scattering 


Ve vid 


For Director—District 12 

(Term October 1958—October 1961) 
Fred Harold Rhodes, Jr. . 
Seattering 


Void 


For Director—District 16 

(Term October 1958—October 1961) 
Nathan Thomas Veatch 

Scattering 


909 


Ballots Counted 26,303 


Ballot Envelopes rejected: 
Without signature... . 107 


Respectfully submitted, 
Rospert W. Ricuarps, Chairman 
Rosert C. Jounston, Vice Chairman 


EK. L. Antoniazzi T. K. A. Hendrick 
N. H. Bettigole S. J. Johnson 

C. W. Buttz R. C. Miller 

J. H. Fisk R. G. Newman 

F. H. Hapgood 


Te lle rs 
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SOCIETY AWARDS AND FELLOWSHIPS AVAILABLE 


DANIEL W. MEAD PRIZES: 


1959 contest closes May, 1, 1959. See 1958 


Official Register, page 134; September 1958 issue 
of CIVIL ENGINEERING, page 78. 


FREEMAN FELLOWSHIP: 


1959-1960 award closes May I, 


1959. See 


Official Register, page 144 


ERNEST —. HOWARD 
AWARD: 


1959 award closes May 1, 1959. See Official 
Register, page 133; September 1958 issue of 


CIVIL ENGINEERING, page 80. 


New Constituent Society 
For Engineers Joint Council 


Engineers Joint Council has just ad- 
initted the American Institute of Indus- 
trial Engineers to constituent’ member- 
ship. In recent months three other so- 
cieties have become affiliate members of 
KJC. They are the Western Society of 
Engineers, the Engineering Societies of 
New England, and the Louisiana Engi- 
neering Society. 

The EJC roster now includes eleven 
constituent societies, two associate socie- 
ties, and four affiliate societies—a total of 
seventeen member bodies. 

By the way, it is now Engineers Joint 
Council, Inc. Acceptance of the Articles 
of Incorporation, granted EJC by the 
Secretary of State of New York in March, 
was recently voted by the majority of the 
member societies of EJC 


Why the United Engineering Center Is Important to You 


W. W. MOORE, M. ASCE 
President, San Francisco Section 


The construction of an impressive eng}- 
neering building on United Nations Plaza 
in New York City will focus the inter- 
est of millions of people on engineering 
Many of these people do not know what 
engineering is, nor what it does for them. 
The proposed United Engineering Center 
will be a startling stroke of public rela- 
tions. It will help bring the engineering 
profession to the attention of many peo- 
ple, and will further a recognition of the 
worth of engineering to the life of our 
times. The proposed location, facing the 
United Nations Headquarters, will em- 
phasize the importance of engineering 
and the basic necessity of engineering 
services in all efforts to improve the lives 
of the people of the world. The public 
relations value of the Center will not be 
confined to the construction and open- 
ing of this fine facilitvy—the desirable 
public relations and informational ac- 
tivities will continue for years. These 
ictivities will be facilitated and made 
more effective by the existence of a cen- 
ter from which professional activities will 
he coordinated. 

The construction of the United Engi- 
neering Center will be a large step to- 
ward unity within the engineering pro- 
fession. Much has been said about the 
advantages to be gained by unifving en- 
gineering organizations and coordinating 
their activities. It seems evident that 
centralizing the headquarters offices of 
the major Engineering Societies will re- 
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UNITED ENGINEERING CENTER 
MEMBER GIVING 


Pledged 


Dollars, n millions 


Status of member giving as of 
September 12. 


sull in better interchange of ideas, coor- 
dination of policies and programs and, 
ultimately, will be a large factor in 
bringing about effective unity within the 
profession. These factors will have direct 
bearing on the professional standing, 
popular recognition and financial rewards 
of the engineering profession, and of en- 
gineers as individual members of the 
profession. 

As with all similar activities, those who 


October 1958 + 


expect immediate, tangible results for 
their investment in this project will be 
disappointed. However, those who feel 
that the profession has offered them a 
stimulating and rewarding opportunity to 
make a living for themselves and then 
families, while contributing to the welfare 
of their fellow men, will feel that this 
further enhancement of their profession 
in the interests of those who will follow 
in future vears is an obligation which 
they will wish to accept enthusiastically 

We engineers frequently expect that 
our efforts should be recognized by all 
elements of business, governmental and 
lay public, simply on the basis of the in- 
herent merit of our works. Much favor- 
recognition and appreciation has 
been encouraged by public relations ac- 
tivities of government, business and in- 
dustry. These activities include well 
planned and financed publicity and pub- 
lic educational programs and support of 
important projects. In the 
United Engineering Center project, 1 
major portion of the cost will be con- 
tributed by business and _ industry 
throughout the country. The entire proj- 
ect has been conceived and developed to 
promise desirable and long lasting bene- 
fits for the profession to which we de- 
vote our life and energy. With such sup- 
port from others, the engineering pro- 
fession must not fall short of supporting 
its own appropriate share of this activity. 


research 


(Reprinted from the September issue 
of “The Civil Engineer,’ published 
monthly by the San Francisco Section.) 
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AMOUNT % 
Locat SECTION PLepcep (yuoTs 
ZONE 1 $197,300 $ 45,962 23 
Dist. 1 133.300 41,807 31 
Brazil 
Metropolitan 119.200 41,807 3.) 
Panama 
Puerto Rico 
Rep. Colombia 2,400 
Venezuelan 5,200 
Dist. 2 43,400 1,350 3 
Connecticut 11,000 
Maine 4,700 150 3 
Massachusetts 23.000 1,000 4 
New Hampshire 1,800 100 6 
Rhode Island 2,900 100 4 
Dist. 3 20,600 2,805 14 
Buffalo 4.400 1,200 27 
Ithaca 2.400 15 ! 
Mohawk - Hudson 7,500 1,570 21 
Rochester 
Svracuse 4,400 20 1 
ZONE Il 169,700 22,453 13 
Dist. 4 34,000 15,326 45 
Delaware 
Lehigh Valley 4.200 2,605 62 
Philadelphia 20.000 11,671 58 
Central Pa 5,700 1,050 1S 
Dist. 5 27.000 
Nat'l Capita! 27,000 
Dist. 6 49.000 3,827 8 
Maryland 15.000 2,300 15 
Pittsburgh 17.000 677 4 
Virginia 13,300 850 6 
West Virginia 
Dist. 10 59.700 3,300 6 
Alabama 8.900 560 6 
Florida 11,500 210 2 
Georgii 11.000 1,790 16 
Miami 5,200 75 1 
Nashville 2,700 
N. Carolin: 6.300 
S. Carolina 4.900 345 7 
Tenn. Valley 9,200 320 4 
ZONE 202.200 18,034 9 
Dist. 7 39.900 850 2 
Duluth 
Michigan 18,000 250 1 
Northwester: 
Wisconsin 10.700 600 f 
So. Dakota 1,700 


ASCE Giving for UEC Passes $100,000 
as of September 12 


\MOUNT 


Secrion Quors PLEDGED QUOTA 
Dist. 8 $37,100 $ 2,700 7 
Cent. Ill 
Ilinois 29,000 2,700 9 
rri-City 
Dist. 9 45,700 5,906 13 
Akron 
Central Ohio 
Cincinnati 4,700 540 12 
Cleveland 9,300 220 2 
Dayton 
Indiana 11,000 806 7 
Kentucky 6,100 4,440 73 
Toledo 3,100 
Dist. 14 31,500 6,745 21 
Mid - Missouri 3,500 350 10 
Mid-South 11,000 2,605 24 
St. Louis 10,100 3,790 37 
Dist. 16 48.000 1,833 4 
Colorado 13,900 593 4 
Iowa 5,900 210 4 
Kansas City 12,000 1,000 8 
Kansas F 
Nebraska 6,300 30 1 
Wyoming 
ZONE IV 230,800 16,963 7 
Dist. 11 132,600 16,475 12 
Arizona 5.000 525 11 
Intermountain 
Los Angeles 50,200 3,305 7 
Sacramento 16,300 100 1 
San Francisco 44,100 12,545 28 
Dist. 12 40,400 188 1 
Alaska ce 
Columbia 2,200 150 7 
Montana 3,300 
Oregon 10.900 
Seattle 12,200 
S. Idaho 
Spokane 3,100 38 1 
Tacoma 
Dist. 15 57,800 300 1 
Louisiana 13,000 
Mexico 1,400 
New Mexico 
Texas 39,400 300 1 

$800,000 $103,512 13% 


ASCE to Work with Scouts 
On Career Guidance 


Providing the means for early exposure 
©. youngsters to civil engineering as an 
aid in career selection is the aim of co- 
operative efforts in which ASCE and the 
Boy Scouts of America are now engaging. 
Preliminary conferences have been held 
by ASCE members and members of the 
headquarters staff with Boy Scout offi- 
cials to discuss a cooperative program in- 
volving three areas of probable activity. 

As an initial move, ASCE has offered 
its help in implementing proposals that a 
grouping of Boy Scout merit badges be 
placed in a category identified as “Engi- 
neering.” This would involve a regroup- 
ing of certain of the present merit badges 
and the addition of others to make the 
“Engineering” group more comprehen- 
sive. The Scouts also have under consider- 


CIVIL ENGINEERING °* October 1958 


ation a proposal for a merit badge group- 
ing identified as “Science.” 

A second possible area of cooperation 
now in the planning stage is a program 
of field trips to engineering projects for 
Explorer Scouts in the 15-17 age group. 
It is hoped that this pilot program con- 
templated by the Metropolitan Section 
in New York will serve as a pattern for 
similar Local Section-sponsored Boy 
Scout field trips in other parts of the 
country. 

Recruitment of civil engineers as Boy 
Scout counselors at local level is the third 
area of cooperation being studied. Such 
counselors would serve as training aides 
for Boy Scouts taking examinations for 
advanced class ratings and merit badges. 
It is believed that with the increased 
emphasis being placed on engineering 
subjects, the need for professional engi- 
neering guidance will be correspondingly 


greater. 


TABLE I. Pledges to UEC as of 


September 12 
No. oF 
Sus- 
Goat IN SCRIB- Amount % OF 
ASCE 800.000 625 102.700 13 
AIME 500.000 157 84.300 «17 
ASME 800,000 874 82,500 10 
AIEE 900.000 1,343 86.900 10 
AIChE 300,000 221 77.900 8626 
Total 3.000.000 3,260 452.600 15 
Industry 5,000,000 176 3,557,700 71 


Grand total 8,000,000 3,436 4,010,300 50 


ASCE Honorary Member 
Charles Breed Dies 


In the death of Charles B. Breed—in 
Camden, Me., on August 11—the Society 
lost an Honorary Member and the pro- 
fession lost a distinguished engineering 
edueator and consult- 
ant. Professor Breed’s 
entire teaching career 
was identified with 
Massachusetts Insti- 
tute of Technology, 
his alma mater. From 
1906 until his retire- 
ment in 1945 he was 
professor of railroad 
and highway trans- 
Charles B. Breed portation, and for the 

last decade of this 
period he was dean of the civil engineer- 
ing department. At the time of his retire- 
ment he was given the title of professor 
emeritus of civil engineering. 

Until 1950 Professor Breed also had a 
consulting practice, specializing in trans- 
portation economics. He did considerable 
work for public utility commissions and 
for municipalities and railroads on grade- 
crossing elimination problems. A writer 
of note, Professor Breed was co-author, 
with Prof. George Hosmer, of a cele- 
brated text on surveying that has gone 
through successive revisions and served 
many generations of college students. He 
has also aided in the writing and editing 
of ASCE and AIME Manuals. 

Long a member of the Society, Profes- 
sor Breed was named Honorary Member 
in 1949. He served a term as ASCE Di- 
rector from 1943 to 1945. Professor Breed 
was the third appointee to honorary 
membership in Chi Epsilon and one of 
only 22 ever elevated to this rank in the 
entire 36-year history of the organization. 
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U. S. Engineers Host to 


The Sixth International Congress on 
Large Dams, meeting in New York Sep- 
tember 15 to 20, brought some 400 for- 
eign engineers to meet with an equal 
number of Americans. Francis Friel. 
President-Elect of ASCE, headed the 
U. S. Committee on Large Dams. host 
to the international group. Gerald T 
McCarthy, M.ASCE, of New York, is 
vice chairman, and Stewart E. Reimel. 
M. ASCE, is secretary-treasurer. Gail A 
Hathaway, a Past President of ASCE, is 


president of the International Commis- 
sion. 

Formal agenda for the meeting cov- 
ered discussion of four technical subjects 
designated as: 

Question 20—‘Heightening of existing 
dams including methods of constructing 
new dams in successive stages.” 

Question 21—“Observation of stresses 
and deformations in dams and in then 
foundations and abutments; and a com- 
parison of these observations with com- 
putations and tests on small-scale mod- 
els.” 

Question 22—“Compaction methods 
and moisture content for materials used 

construction of earth core and 
supporting fill for earth and rockfill 
dams.” 

Question 23—“Use of admixtures and 
pozzuolanic materials in concrete for dams 
and the influence of the finer sand par- 
ticles.” 


Congress on Large Dams 


In accord with custom, formal papers 
on each subject were distributed in ad- 
vance and the meeting utilized for dis- 
eussion, Sessions were conducted in 
French and English. 

In opening the convention Mr. Friel, a 
Philadelphia consulting engineer, com- 
mented on the ease with which engineers 
from all over the world “talk shop” on 
water use and conservation, without in- 
sisting that all be of one mind on po- 
litical philosophy 

Mr. Hathaway, consultant to the In- 
ternational Bank for Reconstruction and 
Development, challenged the large dam 
builders with the idea that they might 
discuss, at the vear 3000 A.D. meeting, 
building a dam from Norway to Green- 
land to avert another Ice Age. Purpose 
of the project would be to control the 
ocean currents. It is certain that many 
huge dams will be built in many parts 
of the 
multiply. 


world as demands for energy 


In welcoming the ICOLD group, New 
York’s Mayor Wagner commented that 
the city has $1,100,000,000 invested in 
dams, tunnels and appurtenant works to 
supply 1.2 to 16 billion gallons of water 
per day to its 8,000,000 residents. Some 
of these have ranked as major engineer- 
ing structures of their time. 

Following the meeting in New York 
he visiting engineers were offered 


choice of three study tours of U.S. dams 


At the opening meeting of the Sixth International Congress on Large Dams W. A. 
Dexheimer, commissioner, U.S. Bureau of Reclamation, welcomes the visitors for 
the U.S. Government. From left to right are Claud E. Chouvez, A.M. ASCE, of France, 
secretary-general of ICOLD; Susumu Nagata of Japan, vice president of ICOLD; 
Georges Drouhin of Algeria. vice president of ICOLD; F. H. Zurmuhlen, M. ASCE, 
consulting engineer of New York; Mr. Dexheimer: Francis S. Friel, President-elect of 
ASCE, chairman of the U.S. Committee on Large Dams; Gail Hathaway, Past- 
President of ASCE, president of ICOLD; F. J. Rebelo Pinto of Portugal, vice presi- 
dent of ICOLD; and G. T. McCarthy. M. ASCE, vice president of the U.S. Committee. 
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i southeastern tour, leatvuring the Ten- 
nessee Valley; a midwestern tour cover- 
ing the Upper Missouri; and a north- 
western tour concentrating on dams on 
the Columbia River and its tributaries 
At the close of the conference J. F 
Rebelo Pinto, of Portugal, was named 
ICOLD, succeeding Gail 
Hathaway. The six new vice-presidents 
are Francis Friel, of the United States; 
\. A. Borovoy, of the Soviet Union; Su- 


pre sident of 


suma Nagata of Japan; Pietro Frosini, 
of Italy; Milan Vercon, of Yugoslavia; 
and Hamed Suleiman, of the United 
Arab Republic. 

The next International Conference on 
Large Dams, the Seventh, will be held in 
tome in 1961 


World Power Conference 
Meets in Montreal 


Preceding the Large Dams Congress 
many of the engineers had participated in 
the World Power Conference in Montreal 
Sept. 7-11. Conference theme was “Eco- 
nomic Trends in the Production, Trans- 
portation and Utilization of Fuel and 
nergy.” Here also the formal papers in 
French or English were available in ad- 
vance for discussion at the conference. 
For each source of energy—hydro, fossil 


fuel or nuclear—engineers from many 
parts of the world detailed future pros- 

and future economic comparison 
with other energy sources. Economics of 
fuels, and the end 


electricity, were featured in the 


transportation of 
product 
discussion. Greater distances have be- 


come economical for both 


ASCE QUARTERLY ENGINEERING 
SALARY INDEX 


Consulting Firms 


Curr Last QuARTER 
1.11 
11 
13 
26 
19 
Os 
14 


Highway Departments 


Current Last Quarter 
I, New England . 0.91 0.85 
II, Mid. Atlantic 1.17 
Ill, Mid. West 25 1.15 
IV, Sout! 
V, West 
Far West 


are » on vare n efeet 9a of 
15, 1958. Base figure, the sum of Federal 
Service, G. 8. Grades 5, 7, and 9 for 


is $15,930. 
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DARKROOM HANDLING MATERIALS 


KMRL AROING AMY 


Quick guide to better printmaking 


FREE... this handy wall chart lets you put your old soiled drawings; which ones are best for repro- 
finger right on the Kodagraph Reproduction — ducing blueprints, microfilm negatives, drawings 
Material which will give desired results in repro- with extremely fine detail. 

ducing all types of drawings or other originals in In addition, this chart (printed on durable plas- 
all types of printmaking equipment. ticized paper) brings you up to date on all the mate- 
rials in the versatile Kodagraph and Kodalith lines. 


Whether you do your own printmaking or orde Saves you thumbing through pages of data books for 


from a local blueprinter, vou will find this chart a information. Well worth sending for today! 
big help in the dralting room. 


It tells you, for example, which Kodagraph Ma- EASTMAN KODAK COMPANY 


terials give vou sharp, clean intermediate prints of Graphic Reproduction Division, Rochester 4, N.Y. 


——Kodagraph Reproduction Materials 


® khodagraph Autopositive Paper Extra Thin fast-printing intermediates of highest quality. 

for high-quality photographic intermediates @ Kodagraph Contact Paper Translucent 

at lowest cost for fast-printing, durable, very high-quality 

® Kodagraph Autopositive Paper Translucent intermediates. 

for faster printing, more durable, easier-to- © Kodagraph Repro-Negative Paper aaa 

for blac k-line interme diates from oda 

® Kodagraph Autopositive Film for very negative-type originals. TRADE MARK 
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The Younger Viewpoint 


The Voice of the Committee on Junior Member Publications 


Greetings again to all with the vounger 
viewpoint! 

In an interesting conversation the other 
day with Bill Mulder, A.M. ASCE, of 
Clifton, N. J., he suggested that maybe 
some young thinking could be applied to 
solving the high rate of drop-out of Jun- 
ior Members who are eligible for Asso- 
ciate Member status in ASCE. Why don’t 
these civil engineers apply for higher 
status in their professional society? Is it 
the complexity of the application form? 
Is it the cost of transfer ($15 additional 
entrance fee plus $10 additional annual 
dues)? Or what? It does seem a shame 
that civil engineers voluntarily sever as- 
sociation with the prime group represent- 
ing their interests in the professional 
world. Constructive advice and com- 
ments on this problem would be welcome. 

The following letter was received on 
August 23, from Willard J. Sweeney, 
J.M. ASCE, Sanitary Engineer, Canal 
Zone : 


“T am suggesting either of the follow- 
ing headings for the new Junior Member 
department: 

“1. The Junior Journal 

“2. Tidings of the ASCE Core 

“The department will give me the op- 
portunity to query my junior colleagues 
on a subject of recent interest—that is, 
personal relations. I am curious to know 
if others agree that more of our universi- 
ties ought to add some formal instruc- 
tion to their engineering curriculums con- 
cerning personal relations in engineering. 
This instruction might also include ethics, 
goals, associations, and the many related 
items which together help mold the per- 
sonal character of the engineer and pro- 
vide professional guidance.” 


Committee Member Linzing has for- 
warded to us the following letter from 
Robert W. Cunny, J.M. ASCE, Vicks- 
burg, Miss.: 


“In the August 1958 issue of Crvi, En- 
GINEERING,  Past-President Lockwood 
states that ‘. . . to speculate about EJC 
joining NSPE doesn't even make good 
nonsense,’ and with this no one could 
seriously disagree. But then Mr. Lock- 
wood goes on to state that NSPE should 
join EJC, and this prompts the question, 
‘Does that make good sense?’ 

“NSPE is a federation of state profes- 
sional engineering societies which has for 
one of its purposes the representation of 
the interests of the engineering profession 
before legislative bodies. For the priv- 
ilege of engaging in legislative activity, 
NSPE has accepted a 501-c-6 tax classifi- 
cation which is less favorable than the 
50l-c-3 tax classification now held by 
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Zone |! Zone li 
Raymond S. Gordon 
State Planters 

Bank Building 
Richmond, Va. 


Lovis K. Walter, Jr. 
320 Market Street 
Kenilworth, N. J. 


Committee on Junior Member Publications 


Milton Alpern, Chairman; 3536 Northview Ave., Wantagh, L. |., N. Y. 


Zone It Zone IV 
Wolter D. Linzing | Rodney P. Lundin 
4751 No. Pauline | 9744 Quokertown Ave. 
Chicago 40, IIl. Chatsworth, Calif, 


other member societies of EJC. If NSPE 
were to join EJC. and were to continue in 
its legislative activities, the other mem- 
ber societies of EJC would risk the sub- 
stantial financial advantages they now 
enjoy... 

“Tt is true that EJC currently has a 
501-c-4 tax classification. However, the 
Board of the United Engineering Trus- 
tees has stated that only organizations 
possessing a 501-c-3 classification would 
be considered for occupancy in the new 
United Engineering Center. EJC, upon 
acceptance of constitutional changes by 
the member societies, plans to make ap- 
plication for 501--3 classification. 

“Mr. Lockwood concludes his article by 
stating that ‘. . . it Lis] possible for engi- 
neering to have a single coordinating 
agency, the name of which will become a 
recognized household expression like the 
American Medical Association and the 
American Bar Association.’ It is interest- 
ing to note that both the AMA, and ABA 
have 501+-6 tax classification. It is of 
further interest to note that the medical 
and legal professions have other societies 
such as the American College of Surgeons 
and the American Bar Foundation which 
enjoy 501-c-3 classification. These other 
societies do not purport to represent the 
profession before the public. But the 
AMA and ABA, partly because of their 
freedom to engage in legislative activity, 
and partly because of their local and state 
level organization, spenk loudly and 
forcefully for the promotion and protec- 
tion of the interests of their professions 

“Does unity in the engineering profes- 
sion mean that all engineering societies 
must be federated into one organization? 
Based on the precedents established by 
the medical and legal professions, the 
obvious answer to this question is, ‘No.’ 

“For the most effective promotion of 
the interests of the engineering profes- 
sion, it would seem that all engineers 
should support two types of societies. One 
should be a society responsible for tech- 
nical progress in the specialty fields, and 
the other should be a society responsible 
for, and organized specifically for, the 
furtherance of the professional interests 
of all engineers. Membership in two types 
of societies may not appear to be unity 
for some, but if each society were to en- 
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gage only in that activrty for which each 
is best organized, unity of effort would 
be achieved.” 


Your committee is happy to note that 
word of this page and its potential is now 
spreading through the profession. This is 
largely due to splendid local ASCE pub- 
licity, such as Walt Linzing recently 
placed in the Illinois Section’s “ASCE 
News.” 

Your editor is now learning about the 
many such local ASCE publications that 
communicate effectively with civil engi- 
neers. The Texas Section is to be compli- 
mented upon its excellent “The Texas 
Engineer.” In the July 1958 issue of this 
splendid publication, the extensive Junior 
Member activities of the Section are out- 
lined. These include heavy Section oper- 
ational responsibility, a technical paper 
contest and fine Section endorsement of 
the Daniel Mead Prize contest. Prof. 
Herbert H. Bartel, Jr. seems to be one 
of the prime movers. What do we hear 
from Alaska? 

You may want to think about a few 
words printed in the monthly paper put 
out by the Engineers and Scientists of 
America. In an article headed “A Career 
as an Engineer ... or a Stepping Stone 
to Management?” they write: 


“Ask a doctor if the senior doctor han- 
dles the administrative aspects of the 
medical business and he is likely to first 
be surprised at the question and then 
answer, ‘Why, we hire our administra- 
tors!’ One of the rules of the American 
Medical Association is that no non-doctor 
may share in the profits resulting from 
the services of doctors. The practitioner 
is clearly the senior, the administrator 
is an auxiliary.” 


We are sorry to report that Zone I 
Member Harry Morgan has left the Zone 
(Continued on page 104) 
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Cuts cycle time 41% 
on watershed dams with 
Allis-Chalmers 
motor scrapers _— 


Allis-Chalmers TS-260 motor scrap- 
ers turn around in less space than 
any other scraper of comparable ca- 
pacity. That’s one big reason why 
G. V. Walker of McKinney and 
Wheelock Co., Corsicana, Texas, was 
able to reduce hauling cycles up to 
41 percent on dam construction. 
Here are the facts— 


G. V. Walker, Supt. 
McKinney and Wheelock Co. 


ME 


Wy 
RS 
| 


These Allis-Chalmers TS-260 motor scrapers save 42 miles of extra 
travel for McKinney and Wheelock Co. on a Texas earthfill dam 
because of their ability to make full turns after the dam became too 
narrow for other scrapers to turn on. 


ALLIS-CHALMERS 
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Look ahead... move ahead 
...and stay ahead with 
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3 earthfill dams... 
300,000 cu yd moved 


Superintendent Walker reports a 
total of 300,000 cu yd of material 
moved on three recent Texas water- 
shed dam jobs. On these operations 
there were three Allis-Chalmers TS- 
260 motor scrapers. The shorter 
turning radius of the TS-260’s (full 
turns in 30 ft) allowed Walker to 
build the dams higher before the 
scrapers were forced to travel the 
full length of the dam to turn around. 


Saves 42 miles of 
extra travel 


On Project 26, for example, Walker’s 
TS-260’s were able to carry 162 
more short-haul loads because they 
continued to make full turns after 
the dam became too narrow for other 
scrapers to turn. When the dam 
reached that critical height, other 
scrapers required a total haul-return 
distance of 550,800 ft. The distance 
traveled by the TS-260’s totaled 
only 324,000 ft . . . saving 226,800 
ft or 42 travel miles. 


Loaded TS-260 powers its way upgrade 
to the rising dam. 


Besides TS-260 turn-ability, 
Walker likes the positive, hydraulic, 
double-action bowl jacks that per- 
mit down pressure for fast penetra- 
tion of hard material. The curved 
cutting edge breaks up sandy Texas 
clay, “‘boils’”’ it into the bowl. Ma- 
terial loads easier and fills every 
corner for maximum yardage each 
trip. Positive forced ejection makes 
fast and accurate spreading. 

All in all, G. V. Walker sees his 
Allis-Chalmers dirt-moving fleet as 
a real money-maker and work-saver. 
See for yourself by asking your 
Allis-Chalmers construction ma- 
chinery dealer for an on-the-job 
demonstration. Allis-Chalmers, 
Construction Machinery Division, 
Milwaukee 1, Wisconsin. 
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or 2 position as structures engineer with 
the Martin Co. at Orlando, Fla. However, 
excellent representation of Zone I will be 
taken up by Louis kK. Walter, Jr. whos: 
iddress is on our masthead 


Harry Morgan's resignation letter im- 
cluded the suggestion that we incorporate 
some voung “wise” 
And with his illustrative example, we 
close this page: 

“Men are hke steel—they both lose 


value when they lose their temper.’ 


savings in the paper 


Division Doings 


Contrast of Floods and Droughts 


Dramatized at Hydraulics Conference 


The perplexing irresponsibility of na 
ture was the subject of intensive study 
during the reeent ASCE Hydraulics Con- 
ference in Atlanta, Ga. During the three- 
day program the Hydraulics Division 
presented and received new information 
relating to man’s control of surplus wate: 
and alleviation of shortages. Georgia In- 
stitute of Technology was the amphithea- 
ter for this presentation, August 20-22, 
with the Institute and the Georgia Sec- 
tion sharing sponsorship with the Hy- 
draulics Division. The information pre- 
sented forced the conclusion that some- 
thing really can be done about the 
weather 
First the Floods 

Because floods are more dramatic than 
droughts and because we have had mor 


experience with them, the subject of too 


much water came first on the program 


l‘lood records were presented by four en- 
gineers: E. J. Williams reported for the 
Lower Mississippi Vallev, Edwin W 
Kiden, Jr., for the Florida Everglades ares 
teed A. Elhot for the TVA. and Nels C 
Magnuson for the Wilmington District 
of the Corps of Engineers. With today’s 
bette r records, engineers cun plan better 
to do something about the floods. They 
we kept from doing so only by certain 
differences of opmion as to how much 
money should be spent, where it should 
be spent, and on what it should be spent 
The new procedures for keeping the bet- 
ter records will be described in detail as 
the Atlanta papers are published. 

What happens to the surplus water as 
it runs downhill to the sea or, in some 
causes, refuses to do so was also studied 
fesearch has furnished some new. an- 
swers in this area of concern. Philip H. 


Carrigan, hvdrauhe engineer for the 


President Louis R. Howson discusses Hydraulics Conference program with the chair- 
men in charge of the successful event. Shown, in usual order, are M. T. Thomson, 
general conference chairman; H. M. Martin, Division chairman; and C. E. Kindsvater, 
program chairman. Mr. Howson addressed the conference banquet. 


U.S. Geological Survev at Atlanta, told 
about the behavior of flow through multi- 
opening constrictions in channels, such as 
multi-pier bridges which sometimes get 
washed out. Culverts and highway em- 
bankments also offer a challenge to flood 
waters. Herbert G. Bossy, of the Bureau 
of Public Roads, presented some new 
ideas on the first of these, and Prof. Carl 
I. Kindsvater. of Georgia Institute of 
Technology , on the second. As a speake ! 
Dr. Kindsvater was acting in a dual ea- 
pacity, because he was also general pro- 
gram chairman 

As the flood waters scour away, they 
deposit the resulting sediment, and engi- 
neers would like to know where it will 
be deposited. Several papers suggested 
how to get at this problem. The scour at 
bridge crossings was studied by Prof. Em- 
mett M 
East Lansing, Mich 


Laursen, at his laboratories in 
Professor Laursen 
told the conference about his work, and 
showed what happened with the aid of 
slides. Darv] B. Simons, project) leader 
for the U.S. Geological Survev at Col- 
orado State University, showed how to 
design stable channels. However, he has 
been working with streams that are much 
more predictable as, for instance, irriga- 
tion canals. What happens when a jet of 
water scours Awav Was deseribed by Yui- 
chi Iwagakt, associate research engineet 
it Colorado State 

There are still problems when the wa- 
ter finally gets down to the sea. The Com- 
mittee on Tidal Hydraulics took some new 
looks at the old problem of salinity, as at 
Vermillion bay in Louisiana, discussed by 
Hu B. Myers, chief engineer for the Lou- 
isiana Department of Public Works. The 
problem in other localities was discussed 
by M.I.T. Professors Arthur T. Ippen and 
Donald R. F. Harleman. A talk on hy- 
draulic cycles at Southwest Pass on the 
by Prof. Chester A. Pevron- 


rounded 


Mississippi 
nin, Jr., of Tulane University 
out the presentation. 

Dr. Ippen also had some ideas about 
how water flows in open channels, which 
aroused considerable interest and discus- 
sion. This was at another session devoted 
to the behavior of water when it flows, 
as in concrete pipes (discussed by Prof. 
Lorenz G. Straub), as in slugs or rolls (by 
Prot. Paul G. Maver), as in rough con- 
duits (by Prof. Henry M. Morris), or 
“Colebrook-White Uni- 
versal Resistance Relation” (as explained 
by Dr. Ippen) 


according to the 


Then the Droughts 


Water use 


in time of drought—also came in for ac- 


of very special mnportance 


tive discussion. The panel-type 


by Robert FE 


presen- 


tation was moderated 


(Continucd om page LOS 
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A UNIQUE 
FACE A} \N 

TRANS ( ARE 
BOTH IN 
K&E eRCULENE 


FOR PENCIL 


Excellent “take”... 
complete erasability 
for all three 


A unique 
balance ‘ rer 


are bot! 
He 
Film 

est 


AND TYPING 
in 


ramed 
ve Drafting 
ig the tough- 

urable draft- 
you can use, 


Now K&E provides the ultimate “3-way” surface 
for super-tough HERCULENE”" Drafting Film 


Only K&E Herculene Drafting Film 
has a surface perfectly engineered for 
pencil, ink and typing... plus the ex- 
treme toughness and durability of a 
DuPont “Mylar®” film base. You get 
the absolute assurance of superior 
“take”. And Herculene erases easily 
and quickly without the need for 
erasing or correcting fluids. 


Virtually indestructible, Herculene is 


KEUFFEL & ESSER CO., Dept. CE-10, Hoboken, N. J. 


I want to see a sample of the new K&E Herculene, 


Name & Title: 
Company & Address: 


so tough you can hardly tear it. It can’t 
be damaged by moisture. And it’s 
permanent... your drawings are resist- 
ant to damage by aging or handling. 
Herculene has “balanced” trans- 
parency... just the right combination 
of high actinic transparency for repro- 
duction with essential visual opacity for 
drafting. You get sharp, legible repro- 
ductions at high machine speeds. And 


you can make prints from a Herculene 
Drawing indefinitely without its yellow- 
ing or tearing, cracking or becoming 
brittle. 

Herculene is economical too. . . costs 
only a few cents more than cloth. Prove 
these facts for yourself by writing today 
for a free sample. Just clip and mail the 
coupon below. 
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Pressure-creosoted guardrail posts 


This handsome guardrail installation 
is on the Pasco approach of the Colum- 
bia River Bridge, U. S. Route 410, in 
On Washington State. It includes 400 
pressure-creosoted posts 8” x 8” square 
and 5’4” long, supporting a 14-inch steel 


Washington 
g The contract was won with a low bid 
of $13,039 by Sather and Son of Yardley, 
St t Washington. Pressure-creosoted posts 
a e were selected because they were good- 
looking, had high resistance to impact 


a 
and promised to save tax money for 18 
g W y or 20 years to come. 


Installation costs were less because 
the men could handle the posts without 


Pressure-creosoted posts keep maintenance costs low on these guardrails and provide good protection and good looks, too. 


SPOKANE 
CONNELL 


; 

te | 

‘ 

& 
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last longer...save tax money 


bringing in extra machines. Mainte- 
nance is low because the flexibility of the 
posts lessens the possibility of damage 
from impact, and pressure creosoting 
protects the posts from rot and wood- 
destroying insects. 

The resident engineer, Mr. Lloyd H. 
Mackey, says that pressure-creosoted 
posts are used on a large percentage of 
the guardrail installations in his 1200 
miles of territory. He has been on the job 
for 14 years and most of the creosoted 
posts installed before he came are still 
in use. 

This experience on the Washington State 
Highways verifies the results being obtained 


in other parts of the country. Pressure- 
creosoted posts make your tax dollars go 
further. 

Note: U. S. Steel does not make pressure-creosoted 
posts but supplies much of the creosote used by 
the wood-treating industry. For more information: 
write United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pa. USS is a registered trademark 


Creosote’s Past Assures Wood's Future 


(iss) Creosote 


sies Offices: Pittsburgh, New York, Chicago, Salt Lake City and Fairfieid, Alabama 


OLTAM Was arranges 
n Medford T 


nh. Who Was co-cl 


s; by Program 


| Kindsvater and Mrs. Kind 


Vv energety 
i Section members 


ASCE CONVENTIONS 


ANNUAL CONVENTION 
New York, N.¥ 
Hote itles 


October 13-17. 1958 


LOS ANGELES CONVENTION 
Los Angeles, Cali 
Hotel Statler 


February 9-13, 1959 


CLEVELAND CONVENTION 
Cleveland, Ohio 
Hot 1 Cleve land 
Mav 4-8, 1959 


TECHNICAL DIVISION 
MEETINGS 


CONFERENCE ON 

ELECTRONIC COMPUTATION 
Kansas Citv,. Mo 
Continental Hote! 
November 20-21 
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Plans for the 1959 Hydraulics Conference are made during the Atlanta conference, as 
new conference officers learn the ropes from this year’s officials. Here retiring 
chairmen Amo Lenz, Medford T. Thomson, C. E. Kindsvater and Arthur T. Ippen pass 
the torch to A. R. Chamberlain, M. E. Bender, Jr.. and Maurice Albertson, all of Fort 
Collins, Colo., where the 1959 Conference will be held. (June 29-July 1 are the dates.) 


Sponsored by 


ASCE Structural Division 


Kansas City Section 


JET AIRPORT CONFERENCE 
Houston, Tex 
Shamrock-Hilton 
Mav 20-22, 1959 
ASCE Air 7 

Division 
Houston Bi inch oO 


LOCAL SECTION 
MEETINGS 


Central Pennsylvania Section—[ inn 
eting at Stite College Pa on Nover 
14 at 7 pum 
Les Angeles Section—Dinner meeting 
thie santa Jarbara-Ventura Counties 
Presidio Restaurant on Oc- 
7:30 pan.: dinner meeting of 
sJermardino-Riverside Counties 


Mike's Grill on October 21 at 


October 1958 


to obtain the right to COMMUNITY 


problems. Dr. Edwin Harrison, president 


of the Institute ilso addressed the ba 


Massachusetts—Joint meeting with the 
Joston Society of Civil Engineers and 


the New England distret of the Amen- 
can Society for Testing Materials at the 
M.L.T. Club (50 Memorial Drive 
Cambridge), Ocetober 30, at 4:30 pum 

Nebraska— Dinner 
Rome Hotel, Omat 
6:30 p.m 

Sacramento— Weekly luncheon meet 
it the Elk’s Temy verv. Tuesday 


meeting at the 


October 13. if 


Ing 
it 12 noon 

Texas Section—Dinner mee 
Houst n Branch at the king neering and 
Scientific Society of Houston on October 


21 at 6:30 1 


ASCE Membership as of 
September 9, 1958 
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man. of the U.S, De riment ot 
\g ture, Who asked tor more wate 
ning; T. M. Forbes, who wants 
‘ Vater f nal 
4 dustry Che is executive 
Stiemke, Who stated the se for the ut 
ity ‘ ould be used muel we of- 4 
es Sunshine for the Families 
rey | During all the talk of wate e s 
‘ante shone on the engineers and their families 
a 2 od tor the eonfers hee The least 
Chairm 
Chairm son and Mrs 
othe the women’s pro- which President Lows R. Howson urged 
(Georgi Phe high point nity. responsibilities, especially im. situa 
ee. of the soeral program was a banquet tions where thev are uniquely equipped quet 
4 Associate Members 11.264 
Junior Members | 
Affiliates 77 
Total 42.111 | 
1 
September 9, 1957 10771) | 


Dwight D. Eisenhower Lock, 800 ft. long and with concrete walls 100 ft. high, 
is one of the Seaway projects in which Lehigh Cements were used. Supervising 
Engrs.: U.S. Army Corps of Engrs. General Contractor: Morrison-Knudsen, 
Walsh, Perini. 


L a H i G H C EM E N TS Opening the heart of a continent to ocean commerce and 


providing vast new sources of electrical power, the St. 


C O NT R ‘ RB U T E TO Lawrence Seaway & Power Project takes its place as one of 
the great engineering and construction feats of our time. 


ST LAWRE NC E We are proud of the part Lehigh Cements played in this 
° project .. . proud that we are sharing in the building of a 
better, more productive nation. 


S EAWA Y AN D 3300 ft. long St. Lawrence Power Dam is world’s second largest, producing 


2.2 million H.P. of hydroelectric power. Masonry walls of this 10-story power- 
house, at American end of Dam, are laid up with Lehigh Mortar Cement. 


Consulting Engrs.: Uhl, Hall & Rich. General Contractor, U.S. Half: Perini, Walsh, 
Morrison-Knudsen, Kiewit, Utah. 


Lehigh Portland Cement 
Lehigh Early Strength Cement 
Lehigh Mortar Cement 

Lehigh Air-Entraining Cement 


LEHIGH PORTLAND CEMENT COMPANY 


Allentown, Pa. 
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MODEL CWT-8 8.0 cu. yds. STRUCK MODEL CW-27 7.0 cu. yds. STRUCK 
10.5 cu. yds. HEAPED 10.0 cu. yds. HEAPED 
AVAILABLE IN 10.0 ond 13.5 CU. YDS. 


MODEL CWT-15 15.0 cu. yds. STRUCK MODEL CW-215 15.0 cu. yds. STRUCK 


21.0 cu. yds. HEAPED 21.0 cu. yds. HEAPED 
INTERCHANGEABLE WITH MODEL 
CWD-214 REAR DUMP UNIT 


MODEL CWT-20 20.0 cu. yds. STRUCK MODEL CW-220 20.0 cu. yds. STRUCK 


27.0 cu. yds. HEAPED 27.0 cu. yds. HEAPED 
INTERCHANGEABLE WITH MODEL 
CWD-221 REAR DUMP UNIT 


MODEL CWT-26 26.0 cu. yds. STRUCK MODEL CW-226 26.0 cu. yds. STRUCK 


33.0 cu. yds. HEAPED 36.0 cu. yds. HEAPED 
INTERCHANGEABLE WITH MODEL 
CWD-221 REAR DUMP UNIT 
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31.0cu. yds. HEAPED 
WITH M 27.0 cu. yds. HEAPED WITH M 
INTERCHANGEABLE WITH MODEL c s. HE INTERCHANGEABLE WITH MODEL eeceianiensieaiiads 


CWD-321 REAR DUMP UNIT CW-320 SCRAPER UNIT 


A SCRAPER FOR EVERY 
EARTHMOVING JOB... 


CURTISS-WRIGHT 


CONSTRUCTION MACHINERY 


Curtiss-Wright Construction Machinery offers the most extensive scraper 
line in the industry! These rugged, dependable high speed machines — pro- 
duced at South Bend — incorporate design features that give contractors the 
versatility and performance that pays off in lower costs-per-yard and bigger 
profits on any earthmoving job. 


And supporting performance in the field is the nationwide network of 
Curtiss-Wright distributors with a staff of factory-trained service personnel and 
extensive parts stocks. Factory parts depots located strategically throughout 


the country cut downtime on major overhauls too. 


For scraper ‘performance that means bigger earth moving profits — see your 
Curtiss-Wright Construction Machinery distributor today. 


SOUTH BEND DIVISION 


CURTISS-WRIGHT CORPORATIONGA 


SOUTH BEND, INDIANA 


MODEL CWT-30 = 30.0 cu. yds. STRUCK MODEL CWD-214 14.0cu.yds. STRUCK 
21.0cu. yds. HEAPED 
39.0 cu. yds. HEAPED INTERCH ANGE ABLE WITH MODEL 
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x ee $375 millon. Hearings will be held next fall Congress obviously intends to be looking over their 
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shoulders 
lirpo Congress ssed nd e President ve exrcecllent job of explaining to the Senators how mucl 
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=E 3 roved a Foundation was bluntly critical of personnel practices 
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engineers. At the heart of the problem 
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can’t smear M 
that keeps a point 
that erases on Mylar 
Duralar drawings on Myla 
reproduce perfect|y, microfilm 


( Gna Ca ever 


be cleaned with soap and wate 


For a free sample Another first from 


tterhead. Specify whether 
wish included a test | 
matte-surface Mylar tracing film. 
See for yourself how the 
sensational new. Mars D J. S. STAEDTLER, INC. HACKENSACK 
solves your drafting problems Gentlemen: Please send me FREE 
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nd lead holders) 


(DO The revolutionary new DURALAR pencil 

00 Include a sample of Mylar film for testing 
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arawing ma STREET_ 


CITY ZONE __ STATE — 


K3 
‘>. STAE DTL 
ER MAR 
S-LUAOGRAPH Dural, 
ORP cer, 
MANY 
* 
sen { 
istered trademark of Pont de Nemours & Co., In | 
| 


114 (Vol. p. 796) 


DESTINATION: U.S.A. 


Millions of feet 


AMERICAN Faslile™ our: 
CAST IRON PIPE 


North, South, East and West—moving by truck or 
rail—already millions of feet of new American Fastite 
Joint have been shipped and are in service. This new 
American development with only one joint component 
—a double-sealing x % dual-hardness rubber gasket 
—is the new favorite of water works superintendents, 
engineers, contractors and others everywhere, because 
of its speed, ease and permanence of installation. 


Available now in all standard sizes, 2” to 48", 
American Fastite Joint Cast Iron Pipe offers unique 
advantages for water, sewage and other liquid service. 

Get full facts about economical American Fastite 
Pipe now—call your AMERICAN Cast IRON Pipe Com- 
PANY representative, or... 


Write for free descriptive booklet. 


*Patent applied for; Underwriters Laboratories, Inc., aporoved. 


CAST IRON PIPE CoO. 


SALES OFFICES 


New York City « Dallas 
Chicago + Kansas City 
San Francisco Denver 
Pittsburgh » Los Angeles 
Minneapolis + Cleveland 
Orlando + Birmingham 


BIRMINGHAM 2, ALABAMA 
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Scalemaster 


take any 


You’ve never worked with films Yours today ! The 


like these before! Scalemaster films 


are Mylar* with a very high degree of engineering standard 


extra stabilization added through 


an exclusive Ozalid process. These extremely durable, 

dimensionally stable films safeguard your investment in of tomorrow 
valuable originals. They’re practically impossible to tear— 

won't fray, crack, ‘“‘dog-ear,”’ or become brittle, and can be 

filed indefinitely without deterioration. And fast! Scalemaster 


films are extremely transparent for the fastest copies 
possible ... and with maximum contrast. Your draftsmen 
can draw and dimension precisely in one operation... 


with accuracy never before attainable. In fact, in 
many fields, Scalemaster films can often help eliminate 
entire reproduction steps. 


But why not see for yourself? Send for sample sheets of 


Scalemaster films today and test the performance advantages 


they give you. Write: Ozalid, Dept. F-10, Johnson City, N. Y. A Division of General Aniline & Film Corporation 
In Canada: Hughes Owens Company, Ltd., Montreal 


*Du Pont's registered trademark 
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NEWS BRIEFS... 


Dollar Value of Construction Rises in August 


The dollar value of new construction 
put in place rose seasonally in August to 
a record monthly high of $48 billion, 3 
ercent above August 1957, according to 


reliminary estimates of the U. S. De- 


} 
} 
partments of Labor and Commerce. Out- 
lays f eight months of 1958 
at $31.5 billion, were up a little from 
the comparable 1957 period, but physical 
volume was probably about the same in 
both years 
The private 
amounting to $21.9 billion, was off only 
slightly from the total for the same 1957 


total thus far in 1958 


months, as the drop in industrial build- 
ing was almost offset by gains in most 
other types of private work. 

Outlays for publicly owned construc- 
tion, totaling $9.7 billion, were 6 percent 
above a vear ago, largely the result of 
continued expansion in highways and 
Federal funds 


+ 


public housing projects 
primarily grants-in-aid to states and 
localities) accounted for virtually all the 
over-the-vear increase in the public total 
State and local funds, which represent 
roughly 70 percent of public construc- 


tion activities, amounte 
same in both years 
These monthly es 
mined primarily by p: 
movements, standard 
ind issumed normal 
ments. Except when sp 
made, the estimates do 
effects of varying numbers working 
days in different months, nor of special 
conditions influencing the volume of ac- 
tivity in any given month, I 


W CONSTRUCTION ACTIVITY 


Seasonal rise in construction in August 
brings dollar value of construction for 
cumulative eight-month total to new 
high. 


unusual materials shortages, 


stoppages, and postpone- 


Arctic Construction Studied At Meteorological Meeting 


Drifting snow, which is likely to per- 
manently cover facilities and installa- 
tions in the Strategic polar regions, has 
been converted from a hazard to a use- 
ful tool, according to R. W Gerdel, 
M. ASCE, a member of the Army’s Snow, 
Ice and Permafrost Research Establish- 
ment. In a talk given at the Second An- 
nual Conference on Applied Meteorol- 
ogy-Engineering—held at the University 
of Michigan early in September—Mr. 
Gerdel said that the snow can easily be 
collected by catchment fences and used 
to construct elevated roads, air strips, 
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ind hardstands on the polar ice caps, 


where practically no snow is lost by 
melting. 

This technique, he said, would help 
solve the problem of the development of 
finger-drifts on rolled- or compacted- 
snow aircraft-landing strips, which are 
not visible to the pilot. “Frequently such 
drifts cause the collapse of the wheel 
carriage on one side of a landing air- 
craft, and ski-equipped aircraft 
have been wrecked by drifts on prepared 
snow and ice runways. . On the high 
polar ice caps blowing and drifting snow 
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is an almost continuous phenomena With 
no alleviation by melting, as in the tem- 
perate zone, facilities not) properly de- 
signed are quickly and permanently cov- 
ered by drifts.” 

Much of the research on the problem 
Mr. Gerdel said, has been carried out at 
Keewenaw, Mich., and in Greenland. He 
idded that further research is still under- 
way, Including wind-tunnel investigations 
on the mechanics of drifting snow 

The three-day conference marked the 
first time that engineers and meteorolo- 
gists have formally convened to. con- 
sider problems of mutual interest. The 
sponsors were the American Meteoro- 
logical Society, the University of Michi- 
gan Research Institute, and the univer- 

Willow Run Laboratories. ASCE 
was represented in the formulation of the 
joint program by Prof. Robert. H. Sher- 


lock 


Paraguay Pushes 


Road-Building Program 


Paraguay is in the n t i badly 


recording to 


needed road-building boom 
the International Road Federation. The 


country, which has long been connected 


with the rest of South America only 
five all-weather roads, is now pushing im 
plus the con- 


tourist fa- 


portant highway work 
struction of hotels and 
cilities. The spur to this activity is a 
$7,000,000 loan from the Export-Import 
Junk, made available from the sale of 
U. S. surplus agricultural supphes in 
Paraguay, and the efforts of a Paraguay- 
in-Brazilian Joint Commission formed 
to encourage the building of transporta- 
tion links between the two countries 
The two major highways under con- 
struction are (1) the Trans-Chaco Route, 
which will connect Asuncion, the 
tal, with Bolivia, at Fortin Oruro, on the 
border and (2) a route connecting Asun- 
cion with Brazil, at Puerto Presidente 
Stroessner, on the Parana River. The 
Trans-Chaco Route will provide a link- 
up with the Pan-American Highway sys- 
tem. Work is underway on a 254-mile 
stretch of this project whick will have a 
total length of 403 miles The highway 
connecting with Brazil will be 202 miles 
long. An 8l-mile section of this road is 
already finished, and completion of the 
entire project is set for February 1959. At 
the Parana River the highway will con- 
nect with a 1,735-ft bridge Brazil is 
building. 
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New Approach System for 
George Washington Bridge 


Work on the improved New York ap- 
proach system to be built in connection 
with the $182,000,000 lower level of the 
George Washington Bridge will begin 
early this fall, the Port of New York 
\uthority announces. A $1,717,370 con- 
tract for the project has been awarded 
to the low bidder, the Gull Contracting 
Company, of Flushing, N. Y. The ex- 
panded New York approach system will 
link both the upper and lower bridge lev- 
els with city streets and suburban park- 
WiLVS, 

The second deck was authorized in 
July 1957 and will be ready for traffic in 
1962. This summer the Bethlehem Steel 
Company received a $13,610,298 contract 
for the suspended structure, including the 
furnishing and erecting of 13,875 tons of 
Steel from 
barges below the present bridge will be- 
( omple ted by 


structural steel erection 
gin early next vear and be 
December 1960. 

Opened to traffic in 1931, the George 
Washington Bridge is the third longest 
suspension bridge in the world. Last year 
the eight-lane carried 35,810,014 
Addition of the six-lane lower 


level will increase its annual traffic capac- 


structure 


hicle 


itv by 75 percent. 


Portland Dedicates New 
Airport Terminal Building 


Opening of a $5,825,000 jet-age 
terminal building at the Portland (Ore.) 


Airport took place on Sep- 


new 


International 


tember 8. In its initial stages the termi- 
nal is designed to handle a traffic vol- 
ume of 1,000,000 passengers a year—a 
peak expected by 1963. The estimated 
1958 traffic is 725,000 passengers. The 


nine-story, 500-ft-long terminal has 18 
plane-loading positions, double the ca- 
pacity of the previous facilities. The 
structure is designed for ultimate expan- 
sion of up to 34 plane-loading positions 
It was two years in construction. 

The prime contractor was the Ross B 
Hammond Construction Company, and 
the architects were Burns, Baer, McNeil 
and Schneider, both of Portland. J. J. 
Winn, Jr., is general manager for the 
Port of Portland, developer and opera- 
tor of the airport. 


New York Group to Aid 
Iran Development Project 


A far-reaching program for moderniz- 
ing and developing a 50,000-sq mile area 
of the Kerman Province in south cen- 
tral Iran has been launched by the Ker- 
man Development Corporation of New 
York—a company formed for the purpose 
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by the Electric Bond and Share Com- 
pany and Allen & Company, New York 
investment bankers. Under the terms of a 
recent agreement between Iran’s Plan 
Organization and the Kerman Corpora- 
tion, technical and management skills for 
the project will be furnished by Ebasco 
and the necessary financial services by 
Allen & Company. 

The proposed program for the area, 
which is comparable in size to New 
York State, will cover exhaustive studies 
of the resources and potential of the re- 
gion with an eye to expanding its econ- 
omy. The area is rich in natural re- 
sources—coal, lead, copper, iron, and 
bauxite, to mention a few-—and one of 
Ebasco’s primary responsibilities will be 
to advise the Plan Organization of wavs 
to expedite the development of these 
resources. The program also includes im- 
provement and expansion of electric 
power, communication, and transporta- 
tion facilities and development of addi- 
tional water resources for the area. 


Steel Production 
Rises in August 


During August the nation’s steelmak- 
ing furnaces produced 7,285,000 tons of 
ingots and steel for castings, the highest 
monthly output so far this year, the 
American Iron and Steel Institute re- 
ports. The total represented an increas¢ 
over the July output of 6,420,405 tons, 
but was considerably below the August 
1957 output, of 9,233,890 tons. On the basis 
of the industry’s annual capacity of 140,- 
742,570 tons (as of January 1, 1958), the 
steel-making facilities this August were 
utilized at an average of 60.9 percent of 
eapacity, 

Steel production for the first eight 
months of this year was 51,457,892 tons. 
For the comparable part of 1957 the 
eight-month total was 78,726,169 tons. 


Artesian Wells Furnish 
Memphis Water Supply 


Memphis, Tenn., is one of the largest 
cities in the world to obtain its entire 
public water supply from artesian wells. 
In 1955, according to a recent U.S. Geo- 
logical Survey report, the city pumped 
about 60 mgd from its artesian aquifers 
known as the “500-foot” and the “1,400- 
foot” sands. Industries took about 70 mgd 
more. Water pumped from terrace de- 
posits of sand and gravel, for domestic 
use and small industries, amounted to 
an additional several million gallons a 
day, 

The water from the artesian sands is 
said to be of very good quality, except 
for iron and carbon dioxide that are eas- 
ily removed by aeration and filtration. 
The water from the terrace deposits is 
very hard. 


World's Tallest Tower 


Crane in Action 


What is said to be the tallest tower 
crane is in use on the Pirelli’s skyscrap- 
er now under construction in Milan, 
Italy. The crane was raised another 70 
{ft after this photo was taken to bring it 
to the record height of 460 ft. It will lift 
1.6 ton at 200 fpm. Weight of the tower 
and crane with 82-ft jib is 110 U.S. tons. 
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Aluminum in New Form for Bridges 


Prototype aluminum bridge is shown under test at Lehigh University. Special Swiss- 
built jacks apply stress to the 50-ft span Fairchild Aluminum Bridge, which features 
monocoque design. The triangular beams of aluminum carry the dead load: the 
composite concrete deck increases the carrying capacity to handle highway loads. 


Monocoque stre ssed skin) construc 
tion is the basis of design of an alu- 
minum bridge of 50-ft span now under 
test at Lehigh University. This new con- 
cept for bridges follows proven aircraft 
design principles. It is being developed 
by the Fairchild Engine and Airplane 
Corporation, with the co-sponsorship of 
the U.S. Bureau of Public Roads; the 
Aluminum Company of America; Kaiser 
Aluminum and Chemical Sales, Inc.; 
Metals Division, Olin Mathieson Chem- 
ical Corp.; and the Reynolds Metals 
Company. Prof. William J. Eney, direc- 
tor of the Fritz Engineering Laboratory 
it Lehigh University, is supervising the 
tests, 

The test section consists of three 50-ft- 
triangular beams of 0.081-in. rolled alu- 
minum sheet, stiffened by aluminum 
extrusions riveted to the sides of each 
sheet. The three triangular beams are 
connected, edge-to-edge, by Townsend 
bolts at the top to form a plate 24 ft 
wide; this is the roadway base. A sheet 
of 0.125-in. aluminum forms the bottom 
plate. A concrete roadway, joined to the 
bridge by shear ties, becomes a com- 
posite structural member of the bridge. 
Alloy 6061-T6 is used for all aluminum 
applications in the bridge. 

The vertical sides of the triangular 
beams form six canted webs, which are 
the principal shear members. Extruded 
iluminum bulb-angle suffeners are riv- 
eted to the canted webs and bottom 
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to ussure the buckling integrity of 
panels. A transverse thermal beam 
used at each end of the bridge sec- 
tion, about 2 ft from each end. Thesé 
two beams make adjustments for differ- 
ences in rate of expansion of aluminum 
ind concrete over a temperature range 
of 200 deg | 

Some 130 instruments are installed to 
record the behavior of the bridge unde: 
both static and dynamic loading. Stati 
tests include loads up to 150 percent. of 
design moment; static loads eccentri- 
cally placed on the structure 6 ft from 
the center of the roadway at 125 percent 
of design moment; and cyclic testing 
ilso at 150 percent of design moment 

The bridge has been subjected to 
more than one million load cycles, repre- 
senting more than 100 years normal serv- 
ice. Loads ranged up to 152 tons, or 175 
percent of the design vehicular load 
limit. 

The bridge is said to be in the best 
competitive position for spans over 80 ft 
and for orders sufficiently large to utilize 
mass production in a factory. The light 
weight alleviates some of the transporta- 
tion problems of factory fabrication. 

Consensus of those who have studied 
the radically different aluminum span is 
that it has good future possibilities 
Many have ideas of how this prototyy. 
ean he improved, especially those most 
directly connected with this Fairchild 
\luminum Bridge project 
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ASCE Members Prominent 
at ASTM Meeting 


Professor Kenneth B. Woods, M.ASCE, 
Head, School of Civil Engineering, and 
Director, Joint Highway Research Proj- 
ect, Purdue University, was elected Presi- 
dent of the American Society for Testing 
Materials for a one-vear term at the so- 
ciety’s recent meeting in Boston. A. Al- 
lan Bates, M.ASCE, Vice-President of 
Research and Development, Portland 
Cement Association, was elected Vice- 
President for a two-vear term 

\t the President’s Luncheon eight 
members were recognized for their com- 
pletion of 50 yvears continuous ASTM 
membership. They — are H. Austill, 
M.ASCE; Roland P. Davis, M.ASCE; 
Henry A. Gardner; Prevost Hubbard, 
Atv, ASCE; Albert J. Loepsinger; Frank 
M. Masters, M.ASCE; Charles FE. Paul 
Ml and H H Scofield 

Some Society awards, presented during 

innual meeting, went to ASCE mem- 

rs: The Sanford E. Thompson Award 
was presented to Tien S. Chang and 
Clyde E. Kesler, A.M.ASCE, Instructor 
ind Professor, Theoretical and Applied 
Mechanies, respectively, University of II- 
linois, for their paper entitled “Correla- 
tion of Sonic Properties of Concrete with 
Creep and Relaxation,” which was pub- 
lished in the 1956 ASTM Proceedings. 
The C. A. Hogentogler Award was given 
Donald M. Burmister, 
M.ASCE, Professor of Civil Engineering, 
Columbia University, for his paper, “Ap- 
plication of Environmental Testing of 
Soils,” published in the 1956 ASTM Pro- 


this vear to 


Stone & Webster Revises 
Foreign Operations 


Stone & Webster Engineering Corpora- 
tion announces expansion of its foreign 
operations in Europe with the formation 
of a Netherlands subsidiary and further 
integration of its British, French and 
Australian subsidiaries. The Dutch sub- 
sidiarv will be known as Stone & Web- 
ster Engineering N. V., and will have 
headquarters in The Hague. 

T. Cortland Williams, president of 
Stone & Webster Engineering, announced 
i change of name for Stone & Webster 
Engineering affiliates in Britain, France 
ind Australia. In Britain, EK. B. Badger 
«& Sons, Ltd., which was founded in 1938 
ind merged with Stone & Webster in 1951, 
becomes Stone & Webster Engineering 
Limited. The French subsidiary, formerly 
known as Establissements Badger, 8. A 
will be known as Stone & Webster En- 
vineering S. A. In Australia, the subsidi- 
iy company known as E. B. Badger & 
Sons Pty. Limited, will become Stone & 


Webster Pty., Limited. 
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Contracts Awarded for 
International Airport Job 


Two contracts covering major improve- 
ments at New York International Airport 
have been awarded by the Port of New 
York Authority. A $6,046,969 contract 
for paving and utilities for the new $12.- 
000,000 Instrument Runway has been let 
to the low bidders—-the Tufano Contract- 
ing Corporation and the O. and E. Con- 
tracting Co., Inc—a joint venture with 
headquarters Flushing, The 
other contract, for $1,094,367, has been 
iwarded to Hendrickson Brothers, Ine., 
of Valley Stream, N. Y., for installation 
of utihties and paving of roadwavs and 
tauxiwavs leading into one of the hangar 
sites. Work on both contracts will start 
now, with completion scheduled for next 


spring 


Construction Industry to 
Have Chicago Conference 


Creative trends in urban building will 
he the theme of the fourth annual Na- 
tional Construction Industry Conference, 
set for the Sherman Hotel in Chicago, 
December 10 and 11. The program will 
include some sixteen papers, dealing 
with new structural concepts, elements, 
and techniques, as well as the social, eco- 
nomic, political, and other forces affect- 
ing modern construction. 

ASCE will participate in the Confer- 
ence through its Construction, City Plan- 
ning, and Structural Divisions. The other 
sponsors are Armour Research Founda- 
tion of Illinois Institute of Technology, 
the American Institute of Architects, the 
Associated General Contractors of Amer- 
ica, and the Building Research Institute. 

Inquiries about the conference should 
be sent to Conference Chairman R. T. 
Mijanovich, Armour Research Founda- 
tion, 10 West 35th Street, Chicago 16, Tl 


Architect-Engineer for 
Consumers Nuclear Plant 


The Atomic Energy Commission hiss 
selected the Bechtel Corporation, of San 
Francisco, as architect-engineer for the 
nuclear reactor it will build at Hallam, 
Nebr., under a cooperative arrangement 
with the Consumers Public Power Dis- 
trict of Nebraska. The project will con- 
sist of a sodium graphite reactor feeding 
equipment. Operated by Consumers as 
part of its electrical generating system, 
the plant will have a capacity of 75,000 
ekw. About three and a half vears will be 
required for completing the project 

Technical responsibility for the nucle: 
reactor facilities will be handled by 
Atomics International, a division of 
North American Aviation, Ine., of Los 
Angeles. The cost of the reactor part of 
the plant will be about $29,000,000 
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Pittsburgh to Have Retractable Stainless Steel Dome 


A spectacular stainless steel retractable dome, shown here in architect's rendering, 
will be a key feature in Pittsburgh’s new $20,000,000 Civic Arena for which footings 
and foundation work is currently underway. The mammoth 415-ft.-dia movable roof, 
first such dome ever built, will provide the city with a versatile open-air stadium 
that can be converted to a weatherproof auditorium by pressing a button. Seating 
capacity will range between 7,500 and 14,000, depending on the type of use required. 
When the roof is retracted, six movable sections (three on each side) will roll over 
the two fixed sections. Architects for the Civic Arena—Mitchell & Ritchey of Pitts- 
burgh—specified 20- and 22-gage type 302 18-8 stainless steel in a special dull finish 
for the skin of the dome. It will be fabricated by the Limbach Company, of Pitts- 
burgh. The American Bridge Division will supply the $4,000,000 worth of structural 
steel forming the dome. Ammann & Whitney, of New York City, are the engineering 
consultants on the design of the unique roof. Completion is scheduled for late 1960. 


Turbine Scroll Case for Noxon Rapids Dam 


One of the largest turbine scroll cases ever built in the United States has been 
shipped to the site of the Noxon Rapids Dam in western Montana by the Chicago 
Bridge and Iron Company, Chicago. Because of its size the 24-ft-dia case, shown 
here during shop fit-up, was dismantled for rail shipment to the dam site where it 
was welded together. Constructed of T-1 alloy steel, the scroll case is the first of 
four to be fabricated and erected by Chicago Bridge and Iron for the dam—an 
$87,000,000 preject under construction by the Washington Water Power Company. 
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Lead to Insulate New York City Skyscraper Contract Awarded for 


from Train Vibration Pan American Terminal 


Construction of Pan American World 
\irways’ revolutionary new $8,000,000 air 
terminal at New York International Air- 
port will start at once, following award 
of a building contract to the Turner 
Construction Company, of New York 
Designed to handle a fully loaded jet 
urliner every 15 minutes, the new te 
minal features two major new develop- 
IM pPussenger service 1) a canti- 

roof extending out over imcoming 

ng planes, umbrella stvle, to 

massengers from the weather, and 

i streamlined design to speed pas- 

sengers fo ther planes without the usual 
long wa ind stair climbing 

The terminal was designed by the New 
York engineering firm of Tippets, Abbett, 
McCarthy & Stratton, with Ives, Turano 
& Gardner as associate architects. Com- 
pletion is scheduled for the fall of 1959 


Russian Technical 
Translations Available 


(merican science and industry will now 
ess to translations of a large 
of Soviet technical information 


throug! ‘oreign Technic: formatio 
Lead-asbestos pads—placed beneath the 115 steel columns that will support Union Cet 
enter hich has been set up in the 


Carbide’s new skyscraper headquarters in New York—will cushion the building al 
against vibration from railroad traffic running in and out of Grand Central Station. part of the Office of Technical Serv- 
The 54-story structure is going up at 270 Park Avenue, directly over a dense net- 

work of tracks. The floor of each column is set in a concrete protective pier, lined The new program will add substan- 
with lead-asbestos anti-vibration pads. The pads are sandwich structures, with a 1 to the wealth of technical informa- 
core of 12-gage steel. The principle of the procedure is resistance to transmission tion OTS is equipped to supply to in 
of shock waves from one material to another. Lead was chosen because of its lustry in any field, according to Secre- 
durability and lack of resilience. Photo shows one of the anti-vibration pads being of Commeree Sinclair Weeks. The 
lowered into position on column footing. The structural engineers on the sky- well mnie 4 handle the new 
scraper project are Weiskopf & Pickworth: the mechanical engineers, Syska & 
Hennessy; the architects, Skidmore, Owings & Merrill; and the general contractor, resulting from government-sponsored re- 
the George A. Fuller Company. The pads were made by John F. Abernethy & Co., Inc. search. 


ing, cataloguing, and publishing reports 


Inquiries shou bye iddressed to the 
OTS, U. S. Departi Commerce 
Washington 25 ; 


Astronomical Clock Moves Protective Louvers 


One of 880 giant aluminum sun louvers (14 ft high and 22 in. wide) is being installed 
at new Reynolds Metals Company general office building in Richmond, Va. Ad- 
justable louvers, geared to an astronomical clock which will anticipate the move- 
ment of the sun through the year 2100 A. D., will shield eastern and western faces 
of building from heat and glare, thus acting as “preventive air-conditioning.” A total 
of 1,235,000 lb of aluminum were used 1n constructing and furnishing the $11.5 million 
structure, which exemplifies aluminum’s role as the metal of experiment of the twen- 
tieth century. 
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CUTTING 


New Carquinez Bridge being fabricated and erected by American Bridge 
steel Corporation for the State of California. 


WELDED CARQUINEZ STRAIT BRIDGE 
gives taxpayers more for their money 


Mechanized Manual Lincolnweld HE use of welded fabrication and USS T-1 and A 242 
Py eal Arc Welder soap — high tensile steels in the construction of the Carquinez 
Strait Bridge will save the State of California almost $1,000,000. 
Welded design saved tons of steel, simplified detailing, and 
produced a better looking bridge that will be easier to main- 
, tain than its riveted counterpart. 
The heavy structural members were shop fabricated using 
engineers. Lincolnweld Automatic and Semi-Automatic Submerged Arc 
"Procedure Handbook of Arc Welding Design Welders. The Lincoln machines provided the speed and pre- 
and Practice” 1300 pages, 1100 illustrations, k eldi 
466 page section on structural design for arc CISE contro necessary to keep welding costs at a minimum 
welding. $3.00 postpaid in U.S.A., $3.50 while producing dependable welds of the very highest quality. 
senrnate. ; Progress in bridge design is measured by the increased use 
Bridge Design Seminars are held regularly at ; . 
our plant in Cleveland. of welded design . . . for better bridges at lower cost. 
Write for information. 


DESIGNERS & ENGINEERS! 


The World’ Largest Manufacturer 
of Are Welding Equipment 


© 1958 The Lincoln Electric Company g / LN 
aN 


THE LINCOLN ELECTRIC COMPANY « DEPT. 2419 e CLEVELAND 17, OHIO 
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New A.C.I. Headquarters—A Showpiece in Concrete 


Keynoting the era of modern thinking in concrete construction, the new American 
Concrete Institute headquarters building in Detroit, Mich., is a milestone in con- 
crete technology. As a showpiece in concrete, the unique structure displays the 
laiest developments and techniques in concrete construction. The structure, featuring 
a roof of precast cantilevered folded plate units, will be dedicated late this month. 
The ultramodern builing was designed by Minora Yamasaki of Yamasaki, Lein- 
weber and Associates of Birmingham, Mich. Ammann & Whitney. of New York and 
Milwaukee, were structural consultants on the project, with Pulte-Strang, Inc., of 
Ferndale, Mich., the general contractor. 


last strip finished the job, I found three 
yuations 
low(P, + P,) 736 — 360 = 396 ..(1 
low(P, + P. 360 — 96 = 264 ....(2 
low(P, + 0 06. S86 ......2.(3 


Then, adding (1) to (3) and subtracting 


9 2) 


396 + 96 — 264 


“Since vou just asked for the original 
perimeter, P., all I need to know is what 
size lawnmower vour engineer friend in 
Portland used, since w equals 3 swaths 


COLUMN 


R. ROBINSON ROWE, M. ASCE 


ers 


“T learned some lawnmower geometry 
last month,” teased Joe Kerr. \ 
“IT can guess what you mean,” guessed ™~ 


” 

the Professor, “but you tell us. | 4 
“Well, first of all, if you mow a striy \\ 


just eliminates one side, the new polygon 
still qualifies, by considering it to have 
one side of zero length. So when the first 
strip cut a 756-sq-ft pentagon down to 
i 360-sq-ft quadrilateral, the next strip 
cut this to a 96-sq-ft triangle, and the 


round the perimeter of a polygonal lawn hoe 
leaving a new polygon of the same num- 
ber of sides, respectively parallel to and 
equidistant from the original sides, the je Pea 
area mowed in terms of the width of | : hae 
the strip and its perimeters is | | 12' 
A= %w(P, + P,) 
The second lesson was that if the strip | a ae, ) 
n/ 
hes 


Fig. 1. The pentagonal lawn Joe mowed 
a la Mode. 
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, from the 


last equation, it can’t be 
power mower, for even if the 96-sq-ft 
langle was equilateral with w 1.29833 
the swath would be only 17.2 in. So 1 
guessed 16 in. like my old grunt-powe1 
tft and P 114 ft 
‘There goes Joe guessing again,” com 
plained Cal Klater. “Lucky this’ time 
tho, because my usual elegant and rigor- 
ous analvsis led thru a pair of simulta- 


mower, making w 


Neo cubies to this same simple answel 

Here's a map of the vard to prove it.” 
| like 1O Zuess, too,” sighed Profe SSOTr 
Neare, “so I ZuUeCSss lll give you both A’s 
ind advise high-school geometry teachers 
io assign more lawn mowing for home 
work. Cal’s more difficult problem was to 
the conditions that angles A and C 


vere equal and so were angles B and D, 
vhich make the solution unique 
‘The old truel problem has been re- 
ed lately in several different forms and 
I have a version that will intrigue those 


rested in probability and tacties. The 
el, vou know, is like a duel except that 
e are three combatants. Standing at 
ertices ol an equilateral triangle, they 
fire in turn at anv target, in an order 
redetermined by lot, until only one sur 
ives as the winner. In this version the 
ombatants had just measured their rela- 
ive skills in target practice. Each firing 
80 rounds, Abel scored 72 bulls, Bart 70, 


ind Cain only 23. How unfair was the 
1e]? 

[Ae and Klate ere Ed C. Holt 
Saw Doe Varvin Larson), and 
Thatchrite (Guy C. Thatcher). Also ac- 

owls qt are solution s to recent prob- 


om from 7 tchrite and John A. Sco- 


Decline in July 
Housing Starts 


Nonfarm housing starts totaled 111,000 
in July, according to preliminary esti- 
mates of the U.S. Labor Department’s 
Bureau of Labor Statistics. The decline of 
1,000 units from June was less than usual 
for the time of vear, and the July total 
exceeded the figure for July 1957 by 

3,000 units, or nearly 14 percent. A drop 
in public housing accounted for the de- 
crease from June. Privately owned hous- 
ing starts, which usually decline in July, 
rose a little this vear (by 2,800 units) toa 
total of 107,300. This represented a gain 
of 14 percent over July 1957, to the larg- 
est private total for any month since May 
1955. The increase from June was entirely 
in housing begun under FHA and VA 
mortgage insurance programs. 

On a seasonally adjusted basis, private 
starts in July were at an annual rate of 
1,160,000, the highest in over two years. 
When averaged for the first seven 
months, the annual rate of private starts 
thus far in 1958 was 1,013,700 units, com- 
pared with an average of 970,900 units for 
the same 1957 period. The July advance 
in private homebuilding occurred pri- 
marily in the North Central and Western 
states. 
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sas Highway Program 
even faster... 


Kansas was the first state to complete a construction contract under the Federal 
Interstate Highway Program begun in 1956. On November 14 of last year, an 
8-mile section of U.S. Route 40 was opened to traffic. In the first years of the 
Federal Highway Program, Kansas has appropriated an average of 33.4 million 
dollars annually for highway improvement. Plans for the next few years are based 
on spending an increased amount annually. Presently approved is the sum of 
$63,453,020 for grading, draining, surfacing, landscaping and bridge construction 
on 130 miles of roadway. 16.8 miles of urban roadways will cost 16.9 million dollars; 
114 miles of rural roadways will cost 46.4 million dollars. The Kansas Highway 
Program is under the direction of Maurice Martin, Director of the State High- 
way Commission. 


| 


KANSAS CITY 


CITY TOPEKA : 


| 
OTTAWA | 
| 


WichiTA 


Kansas Interstate System grows! 770 miles of Interstate Highway will 
cross Kansas from east to west and connect its principal cities 
with neighboring Oklahoma to the south. About 175 miles of the 
Kansas Turnpike have been incorporated into the Interstate 
System. Now under construction are 15.5 miles of Route 40 between 
Topeka and Junction City and 52 miles of Route 35 between 
Kansas City and Ottawa. 


q On Route 35 USS Steel H-Beam Bearing Piles are driven down to 
bedrock for a bridge over Ottawa Creek. USS Steel Bearing Piles 
speed the solution of difficult foundation problems economically. 
And for concrete construction, USS Di-Lok Reinforcing Bars have 
a continuous diamond-locking deformation that strengthens the 
bond between concrete and steel, providing positive anchorage 
and prohibiting longitudinal movement of the bars. 


500 tons of steel and an estimated $100,000 were saved by using 
USS Tri-Ten Steel in heavily stressed chords and diagonals on 
this, the largest bridge in the Kansas Turnpike. These parts were 
able to be made thinner and lighter because of Tri-Ten Steel’s 
yvreater strength. With a yield point of 50,000 psi minimum, 
Tri-Ten Steel meets all requirements of ASTM Specification A-242 
for high-strength low-alloy steel. 


ROADS 
. ON THE 
| “ 
(sv 
J 
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Welded Wire Fabric goes down on Route 35. 
USS American Welded Wire Fabric is a 
top-quality, cold-drawn steel wire able to 
withstand high unit stresses and permits 
construction of slabs up to 100 feet long for 
a smoother riding surface. American Tran 

verse Road Joint Load Transfer Assemblies 
and American Super-Tens Stress-Relieved 
Strand and Wire are also available to add 
strength and long life to various concrete 
applications. 


This stretch of pavement was constructed 
under the first contract completed under 
the Federal Interstate Highway Program. 
Companion two-lane strip of U.S. Route 40 
west of Topeka is ready for paving. Most 
Kansas Interstate Highways will feature 
medians of 60 feet to allow construction of 
two additional lanes between strips now 
planned. Universal Atlas Cement Division 
of United States Steel furnishes Atlas Dura- 
plastic air-entraining cement, Universal reg- 
ular and air-entraining portland slag ce- 
ments, Atlas regular and air-entraining high- 
early cement, as well as Universal and Atlas 
portland cements to meet every concrete 
paving need. 


USS American Highway Beam Guard Rails 
for interchanges, fill sections, and curves 
help control the effects of recklessness and 
will safeguard traffig at designated speeds. 
“Western” Highway Guard Rail (in the 
Pacific coast area) and USS American 
Multisafty Cable Highway Guard are also 
available to help build safety into thousands 
of potential trouble spots along the Federal 
Interstate System. 


Drainage of median strips on U.S. Route 40 
is carried through corrugated pipe fabri- 
cated from USS Culvert Sheets to flare plate 
which distributes run-off onto shelf rock. 
Many cattle passes and hundreds of miles 
of expressways are guarded by USS Ameri 
can fence to prevent livestock and wild 
animals from wandering on to roadways to 
endanger themselves and travelers. 


USS and trademarks in italics are registered by U. S. Steel 


Get this free catalog! 54 pages packed with informa 
tion about prod- 
ucts that will help 
you cut costs and 
speed all phases 
of highway con- 
struction. It is your 
guide to all high- 
way products and 
services available 
through United 
States Steel. Write to United States Steel Corpora- 
tion, Room 2801, 525 William Penn Place, Pittsburgh 
30, Pennsylvania. 


United States Steel 


Divisions of United States Stee! serving the highway market: American Bridge Division, Pittsburgh, Pa. 
American Steel & Wire Division and Cyclone Fence Department, Cleveland, Ohio « Columbia- 
Geneva Steel Division, San Francisco, Calif. « Consolidated Western Steel Division, Los 
Angeles, Calif. ¢ National Tube Division, Pittsburgh, Pa. « Tennessee Coal & Iron Division, 
Fairfield, Alabama e Universal Atlas Cement Division, New York ¢ United States Steel 
Supply Division, Steel Service Centers, Chicago, Illinois. 


Smith-Field Automatic and 
Gutter Machine in operation, 


at LESS COST 


NO HAND FINISHING! 
NO FORMS! 


Lay up to 1,200 feet of integral curb and 
gutter per day — with no forms or hand Smith-Field Automatic Curb and 
finishing. The Smith-Field Automatic Curb Gutter Machine — Model Mark . 
and Gutter Machine is doing just that for 
cities, contractors, builders over the world. 
Savings of time, labor and material mean 
money on any job anywhere. The Companion 
machine — Stephens-Canfield Automatic 
Curber — lays curbing with the same dis- 
— reaching as high as 3,000 feet per 
ay. 


The Smith-Field Automatic Curb and Gut- 
ter Machine uses Portland Cement Concrete. meee . 

The Stephens-Canfield Automatic Curbers 
work equally well with either cement or ; 
asphalt mix. 


TYPICAL MOLD SECTIONS—65 OTHERS AVAILABLE 


LEARN about the savings — the MAS 
efficiency of these machines. Stephens-Canfield Automatic Curber 
Write for full details and prices. Model 56. 


SALISBURY, 
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Protecting buildings from fire.... Vor the 
benefit of architects, engineers, and others con- 
cerned with the protection of buildings against 
fire and natural hazards, the National Board of 
Fire Underwriters has just issued a 22-page book- 
let explaining the factors affecting loss possibili- 
ties. These factors include type of construction 
fire-resistant roof coverings, and safe chimney 
construction, Also discussed are loss possibilities 
from earthquakes, floods, lightning, termites, and 
windstorms. Single copies of the booklet are 
available from the National Board of Fire Un- 
lerwriters without cost. For persons living in the 
Fast, the address is 85 John Street, New York 36 
N. Y.: in the Middle West, 222 West Adams 


Street, € ro 6, Ill.; and west of the Rochkie 


ver. Over a thousand titles have been announced 
in the May and June issues of ‘‘The Chronicle 
Free copies are 


available. The Chronicle should be addressed a 


234 West 26th Street, New York 1, N. Y. 


Highway research . . . . In its Special Report 29, 
the Highway Research soard 


results of several years of work by ttee 
on Landslide Investigations. Entitled ‘Landslides 
and Engineering Practice,’’ the 232-page illustrated 


publication is a valuable reference for engineers 
who must design for, or correct, the more im- 
portant types of landslide movement. Copies 
priced at $6.00 each, are available from the 
Highway Research Board, 2101 Con 
Avenue, Washington 25, D. C. 


Standards .... Availability of the Proceedings 
of the Eighth National Conference on Standards 


held in San Francisco in November 1957, is an- 
nounced by the American Standards Association 
The 160-page volume, entitled ‘‘Standards—Key 
to Progress and Profits’’—presents 44 papers by 
authorities from government, science, and indus 
try. It may be purchased from Dept. DD-6 
American Standards Association, 70 East 45tl 


Street, New York 17, N. Y., at $4.00 a copy. 


Sanitary engineering . . . . The status of sanitary 
ering in Peru is the subject of a brochure 


recently released by the University of Nortl 
Carolina School of Public Health. The report is 
the result of a four-year project for technical as 
sistance to the National University of Enginee: 
ing of Peru, sponsored by the International Co- 
operation Administration and the Institute of 
Inter-American Affairs. Inquiries should be sen 
to the Department of Sanitary Engineering, Uni 
versity of North Carolina, Chapel Hill, N. C 


Commercial laboratories .... A ‘Directory of 
Independent Commercial Laboratories Performing 
Research and Development, 1957 has been re- 
leased by the National Science Foundation. The 
valuable reference lists 565 laboratories, together 
with names of senior officers, size of the research 


staff, and types of research activities. Copies, at 
40 cents each, may be ordered from the Superin 
tendent of Documents, Government Printing Of- 


fice, Washington 25, D. C. 


Structural arc welding .... prize-winning 
AWS article on ‘‘The Plastic Behavior of Struc 
tural Members and Frames” has been reprinted 
from The Welding Journal through the courtesy 
of the James F. Lincoln Arc Welding Foundation 
Free copies are available to engineers, professors, 
students, and fabricators, upon request to the 
Foundation, P. O. Box 3035, Cleveland 17, Ohio. 
Authors of the paper, which received the 1957 
A. F, Davis Medal for a notable contribution 
to structural are welding, are Lynn S. Beedle, 
A.M.ASCE, and George C. Driscoll, Jr., J.M 
ASCE. 


Parking the big cars .... For the convenience 
of designers of parking garages and others con- 
cerned with traffic engineering, the Automobile 
Manufacturers Association has compiled a listing 


(Continued on page 130) 
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The site of National Cash Register 
Company’s new Building 31 in Day- 
ton, Ohio, now under construction, 
was formerly part of the old Miami- 
Erie Canal. Over the years, a variety 
of fill material had been deposited 
there. Consequently, a more stable 
foundation for the building was 
needed. 

Considering results of numerous 
test borings and the weight of the 
completed building, it was decided 
to use Armco HEL-Cor® Pile Shells 
to provide a good foundation for the 
structure. The Pile Shells were driven 
in clusters of 2, 3, and 4, and capped 
with concrete slabs. In all, 12,000 
feet of piling, 1242” O.D., 16 gage, 
was supplied in 18-, 25-, and 50-foot 
lengths. 

Leading engineers and contractors 
throughout the country specify 
Armco Piling and other Armco Con- 
struction Products for thousands of 
large and small construction jobs. 
There is a size and type of Armco 
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12,000 feet of Armco HEL-COR Pile Shells driven for foundation 
of rew National Cash Register Company building 
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Clusters of Armco Het-Cor Pile Shells driven for National Cash Register ae building by Candler- Rusche, Inc., contractors of Detroit, Michigan. 


Product to help you solve almost 
any drainage or construction prob- 
lem. 

Write us for helpful authoritative 
data. Armco Drainage & Metal Prod- 


Architect’s rendering of Building 31 of 
the National Cash Register Company. 


Armco Construction Products 


7 


ucts, Inc., 3978 Curtis Street, Mid- 
dletown, Ohio. Subsidiary of Armco 
Steel Corporation. In Canada: write 
Guelph, Ontario. Export: The 
Armco International Corporation. 
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Now Floored 
Unique 


Minneapolis’ new Lowry Avenue Bridge. Designed by Eric Jorgenson, 
City of Minneapolis Bridge Engineer, now retired. All photos by Alan 
Ostlund, Minneapolis. 


The Lowry Avenue Bridge, reconstructed 
by the City of Minneapolis and opened to 
traffic during the early part of July, 1958, 
presents a rather unique construction 
technique. 


The old floor system was supported on 
falsework as a working platform for erect- 
ing the new bridge. The old trusses were 
removed. Piers were widened and raised 
and new steel trusses erected. 


After the new trusses were erected, Greu- 
lich 4-Way Grid 5-inch open steel flooring 
was placed, but not welded. As the floor- 
ing progressed the floor beams from the 
old bridge were removed by a truck crane 
Lo] resting on the grid floor. This presented 
a good test of Greulich 4-Way Grid’s 
rugged, all welded construction and it 
came through with flying colors. 


Grevlich 4-Way Grid has been partially laid here, but not welded, 
and is providing excellent platform for workmen to use 


Today, four lanes of traffic flow across 
the Mississippi River on the new Lowry 
Avenue Bridge, relieving one more traf- 


. fic problem for a progressive city. Since 
open grid does not retain snow in winter 
— this bridge will give a year-round crossing. 


QUICK FACTS ABOUT GREULICH 4-WAY GRID 
Integrally connected triangles of the grid provide a flat, 
single-plane, serrated surface over entire roadway to insure 
maximum lateral or horizontal rigidity. 712” spacing of 


te Ge main bearing members permits installation with 20% fewer 
field welds with no loss of strength. Panels 7 ft. 3” wide 
FF ee hold handling costs down but still permit hauling on flat 


bed trucks. Grid can be filled half depth with concrete 
where a closed surface is desired. For additional facts, write 
Harvey F. Neel, Mgr., Division C10, Kerrigan Iron Works, 
Inc., Nashville, Tenn. 


Another scene showing grid in use as a working platform. Here floor 
beams from the old bridge are being easily removed 


Bridge Flooring Division (Harvey F. Neel, Manager), Nashville, Tennessee 
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LOWRY AVENUE 


with GREULICH 4-WAY GRID 
Construction Technique 
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e Stronger 
® Quieter 
20% Fewer 
Field Welds 


U. S. Patent 
No. 2,740,335 


BRRIGAY IROV WORKS, Ine 


General Sales Office, 280 Madison Avenue, New York, New York 
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DECEASED 


Walter R. Drury (M. '37), age 68, re- 
tired partner in Drury, McNamee and 
Porter, Ann Arbor, Mich., engineers, died 
there on August 17, 
1957. A graduate of 
the University of 
Michigan College of 
Engineering, Mr. Dru- 
rv spent his early 
vears as assistant city 
engineer of Ann Arbor 
and then of Flint. In 
1921, he became a 
partner in the Hoad, 
Decker, Shoe craft and 
Drury firm. When he 
became a senior partner, the firm’s name 
was changed to Drury, McNamee and 
Porter. Mr. Drury retired in 1953. 


W. R. Drury 


Philip P. Farley (M. ’10), age 87, con- 
sulting engineer for the Office of the 
President of the Borough of Brooklyn, 
Brooklyn, N. Y., died on April 19. Mr. 
Farley received his B.S. and C.E. degrees 
from Cooper Union. During his early 
career, he served as assistant engineer 
on the New York Rapid Transit Com- 
mission and was in charge of the con- 
struction of twin tunnels under Murray 
Hill. For several years he was president 
of the Jamaica Bay Improvement Com- 
mission. Mr. Farley had been in the of- 
fice of the Borough President since 1919 


James Forgie (M. ‘04), age 90, New 
York consultant and authority on tun- 
nels, died at his home in Kew Gardens 
N. Y., on August 13. A native of Scot- 
land, Mr. Forgie was educated at Gor- 
don’s College in Aberdeen. As an associ- 
ate of the firms Sir Benjamin Baker & 
Company and Sir Basil Mott and Hay, 
Mr. Forgie participated in the design 
and construction of rapid transit tunnels 
under London and the Thames. He was 
called to the United States to aid in the 
design and construction of the tunnels 
under the East and Hudson Rivers in 
New York. While a partner in Jacob and 
Davies, consulting engineers, he worked 
on the construction of the Hudson and 
Manhattan Railway tunnels. Long in 
private practice, Mr. Forgie was em- 
ployed on tunnel construction in Cana- 
da, Mexico, and Great Britain. His last 
project was the supervision of construc- 
tion on the New Union Tunnel under 
Baltimore for the Pennsylvania Rail- 
road. The author of many engineering 
monographs, Mr. Forgie contributed an 
article on tunnels to the Encyclopedia 
Brittanica 
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Philip L. Pratley (M. 40), age 73 
noted Canadian consultant, died recent- 
ly in Montreal A native of Liverpool 
England, Mr. Pratley was educated 
there and received his B.S. and B.E. de- 
Liverpool University He 
had been ino Canada since 1905 and 


spent several vears as designer for the 


grees 


Quebes Bridge Board. In 1921 he and 
the late C. N. Monserrat entered into a 
consulting partnership that lasted un- 
til 1940. During that time, Mr. Pratles 
worked on the design of the Jacques 


gridge, the Lion’s Gate Bridge 
the Niagara Arcl ind the Canadian 
part of the Thousands Islands Bridgs 
Recently he was called to investigate the 
collapse of the second Narrows Bridge 
in Vancouver. At the time of his death 
Mr. Pratley was working on the pro- 
jected Champlain Bridge from Montreal 
to Nun’s Island. 


Cartier 


Theodore D. Pratt (M. ‘24), retired 
president and chairman of the board of 
directors of the New York State Motor 
Truck Association, died on July 28 in Mi- 
imi, Fla., where he made his home. Mr 
Pratt began his career as chief engineer: 
of the Central Stamping Company of 
Newark, N. J. In 1917 he became gen- 
eral manage r of the New York State Mo- 
tor Truck Association, handling design 
and transportation problems. He later 
rose to be president and chairman of th+ 
board of directors. At one time Mr. Pratt 
edited Highway Transportation 


Maurice B. Smyser (A.M. ‘40), age 50 
superintendent and estimator with the 
Union Paving Company, Philadelphia 
Pa., died there on July 27. Mr. Smys- 
er, who received his civil engineering de- 
gree from the University of Pennsylva- 
nia, had been with the Union Company 
since 1933, serving it in many capacities. 
He had held the positions of engineet 
on estimating and supervising construc- 
tion for the Pennsylvania State Highway 
Department, 
perintendent on paving contracts, and 


engineer and assistant su- 


issistant superintendent on construction 
of three federal aid contracts in the Dis- 
trict of Columbia 


Thomas P. Snyder (M. °57), age 51, 
supervisory construction engineer with 
the U.S. Army Engineer Diaistrict. in 
Nouasseur, Morocco, died there on May 
4. Mr. Snyder, who began engineering 1n 
supervisory capacities in 1933, had 
served as superintendent of construction 
for N. P. Turner, Sr., Texas contractor; 
principal inspector for the Corps of En- 
gineers in Arkansas; and resident engi- 
neer for the Corps in California and 
Texas. He had also been in charge of a 
construction and rehabilitation program 
at Fort Polk, in Galveston, Tex. Mr 
Snyder had been in Morocco since 1955. 
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Jules Verner (A.M. ‘17), age 72, retired 
mechanical superintendent of the Bay- 
way Refinery of the Esso Standard Oil 
Company, died in Linden, N. J., on Au- 
gust 8. Mr. Verner, who retired from Es- 
so in 1951, had been with the company 
for 40 vears. A past president of the 
Union County Professional Engineers 
Society, he had served as chairman. of 
the Rahway Harbor Commission. Mi 


Verner was a former mavor of | inden 


John C. Wehmann 
hief draftsman with Howard 
Tammen and Bergendoff, 
engineers of New York Citv, was killed 
non plane crash at Nantucket, Mass., on 
August 15. Mr. Wehmann was graduated 
from Princeton University in 1949 with 


A.M. age 35 
Needles, 
consulting 


high honors as a bachelor of science in 
civil engineering. He jomed Howard 
Needles, Tammen, and Bergendoff im 
mediately fter his graduation 


Everett B. Wilson (M. 04). age 83, re- 
tired consultant of Washington, D. C 
died in Victoria, Tex., on July 27. A eivil 
engineering graduate of the University 
of Delaware, Mi 
ist in engineering inspection and testing 
From 1904 until 1934, he was president 
ind manager of the American Bureau of 
Inspection and Tests in Chicago, Ill Fo: 
ilmost 20 vears, Mr. Wilson was engaged 


Wilson was a special- 


nh private practice as a consultant m 
Washington, D. C. He 
1950's 


retired in the 


NEW PUBLICATIONS 


of “Parking Dimensions for 1958 Cars Identitie 
as AMA Engineering Notes N 18, the hand) 
reference may be obtained from the AMA, 320 
New Center Building, Detroit 2, Mich. 


Construction plant for TVA projects Con 
cise information on the planning, design, con- 
struction, and removal of majo 
cofferdams on TVA-constructed projects on the 
Tennessee River is provided in Volume 1, ‘Stee 
Sheetpiling Cellular Cofferdams on Rock,” of its 
Technical Monograph No. 75, Construction Plant 
for TVA Projects. The sixth in the series of 


r steel sheetpiling 


special technical reports, the present volume dis- 
cusses cofferdam cell arrangements and present 
actual design examples and tests, details of con 
-truction, and removal techniques. The design 
data were developed by TVA's Construction Plant 
Branch to meet the need for new information on 
cellular cofferdams. Copies may be purchased from 
the Treasurer's Office of the Tennessee Valley 
Authority, Knoxville, Tenn., for $2.50 each. 


Steel .... ‘Steel and Inflation” is the title and 
“Fact vs. Fiction’ the subtitle of a publication 
recently released by the U. S. Steel Corporation 
in response to a Senate Subcommittee attack on 
the pricing policies of American business and in 
dustry. The publication includes policy statements 
of various U. 8. Steel Officials before the Sub- 
committee and gives ‘“‘the whole financial story” 
of the organization. Copies of the 290-page, hand- 
somely illustrated volume are available from the 
Public Relations Department, U. S. Steel Corpo- 
ration, 71 Broadway, New York 6, N. Y. 
(Continued on page 13?) 
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SUNSET BLVD. 
INTERCHANGE 


~ 


STAY ON SCHEDULE WITH Reinforced Concrete 


Although the national roadbuilding program is in high gear, 
there are still many rivers to bridge . . . many freeway inter- 
changes to build. Reinforced concrete is playing a major role 
in this vast construction undertaking. Reports from many 
important projects, suchas the Sunset Boulevard Interchange 
on the San Diego Freeway in Los Angeles, indicate that more 
and more highway engineers find they can count on their 
bridge and separation structures being “completed on time” 
when they design for reinforced concrete. 


Concrete Reinforcing Steel Institute 


CONCRETE 


38 South Dearborn Street [iam Chicago 3, Illinois 
CRS! 
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Path Engineering Instruments 
now available from 
Precision Instruments Inc. 


Transit 6T1-CT 


Dumpy Level 18 LD-CT 
...6720-CT 


6 inch 
Transit 

1 Minute or 
20 Seconds 
Carrying Case 
Tripod 


18 inch 

Level 

Dumpy 
Carrying Case 
Tripod 


Transit Wye Level 15 LW-CT 


5T1-CT 


15 inch 

Level 

Wye 

Carrying Case 
Tripod 


5 inch 
Transit 

1 Minute 
Carrying Case 
Tripod 


Transit Wye Level 12 LW-CT 


471-CT 


12 inch 

Level 

Wye 

Carrying Case 
Tripod 


4 inch 
Transit 

1 Minute reading 
Carrying Case 
Tripod 


Transit Level 
TL 24-CT 


Tilting Level 
No. PTL-1A 


Write for complete 
catalog of Path 
Instruments. Ask 
for Catalog No. 100. 
Precision 
Instruments Inc., 


1900 D Fifth Ave., 
Troy, N. Y. 


Troy, New York 
ecision = 
struments 
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Column research . . One of the important 
engineering projects of the past decade is the 
Column Research Council of Engineering Foun 
dation, The Council has annual technical meet 
ings to report on the year’s work in the field 
Release of the Proceedings of the Seventh Tech 
nical Session, held at Lehigh University in May 
1957, is now announced. The important volume 
includes papers on the buckling length of col 
umns; the buckling of colur with special at- 
tention to eccentricity, plasticity, and local buck- 
ling: and the influence of residual stress on the 
strength of structural members. Inquiries should 
be addressed to the Column Research Council, 
319 West Engineering Building, University of 
Michigan, Ann Arbor, M 


Soil testing Issuance of a compilation of 
stamdards for testing soils is announced by the 
American Society for Testing Materials. The 552 


page publication contains 112 testing procedures 
12 } 


Of these 39 are new and ive been revised 
since the last (1950) edition of this reference 
ASTM's Committee D-18 on Soil for Engineering 
3 the publication, which 
includes all existing ASTM standards in the field 
5. Orders should be 


The compilation sells for $ 


sent to the ASTM, 1916 Race Street, Philadelphia 


Air pollution Results of a cooperative sur- 
vey of the air-pollution situation in Tennessee 

conducted by the U. S. Public Health Service 
and the State of Tennessee Department of Pub- 
lic Health—are reported in a recent publication 
entitled ‘‘Appraisal of Air Pollution in Tennessee.” 
Copies may be obtained from the Chief of the 


Community Air Pollution Program, Robert A. 
Taft, Sanitary Engineering Center, Cincinnati, 
Ohio, or from the Tennessee Department of Pub- 
lic Health, Corde Hull Building, Nashville 3, 


Tenr 


Highway training program for engineers . . . 
For many years the Oregon State Highway De 
partment has conducted an informal on-the-job 
training program for engineers. As another ste; 
toward assuring adequate highway personnel, the 
Department now has a formal Career Develop- 
ment Program for Graduate Engineers, Candi- 
dates are selected on the basis of previous work, 
and personality 


performance, academic rec 
traits. Full details are given in a bulletin, en- 
titled “Career Development Program for Selected 
Graduate Civil Engineers.’’ Inquiries should be 
sent to the Division of Personnel and Public 


felations, Oregon State Highway Department 


Salem, Ore. 


Highway costs .... A research team at the Ohio 
State University Engineering Experiment Sta- 
tion says that three groups of highway users are 
responsible for more than 90 percent of our high- 
way costs—passenger cars, for 50 to 70 percent; 
multi-unit trucks for 10 to 30 percent; and single 

unit trucks for 8 to 20 percent. These finding 

are reported in Engineering Experiment Station 
Bulletin No. 168, entitled “Highway Costs and 
Their Relationship to Vehicle Size.’’ The publi- 
cation is the result, of a two-year investigation 
sponsored by the Olio Trucking Association. The 
authors are Prof: Robert F. Baker, M.ASCE, who 
supervised the research program, and Richard W 
sletzacker and Robert Chieruzzi, Junior Members 
ASCE, Priced at $3.00, Bulletin No. 168 is avai!l- 
able from the Engineering Experiment Statior 

Ohio State University, Columbus, Ohio. 


Standards... . Availability of a ‘Supplementary 
List of Publications of the National Bureau of 
Standards,” from July 1, 1947, to June 30, 1957, 
is announced by the Bureau. Issyed in-May 1958, 
the 373-page supplement may be ordered from the 
Superintendent of Documents, U. 8. Government 
Printing Office, Washington 25, D. C. The cost 
is $1.50. 


Safeguarding industrial and government facil- 
ities . . . . Engineers concerned with maintenance 
of plants and installations may be interested in a 
bulletin from the Office of Defense Mobilization, 
entitled ‘Standards for Physical Security of In- 
dustrial and Governmental Facilities.” The 44- 
page publication discusses such aspects of sabo- 


(Continued on page 136) 
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Another step 
toward this goal 


41,000-MILE INTERSTATE HIGHWAY SYSTEM 


Paving an Interstate highway in Virginia with ‘i 
heavy - duty flexible Texaco Asphaltic Concrete 


The State Highway Departments are push- 
ing ahead steadily with construction of their 
respective sections of the Interstate Highway 
System. Virginia and other States have paved 
a large mileage of these superhighways with 
hot-mix Texaco Asphaltic Concrete. 

\ hot-mix Texaco Asphaltic Concrete  sur- 
face. on a foundation of either plant-mixed 
\sphaltic Conerete or Asphalt’ Penetration 
Macadam, will stand up under the heaviest 
Interstate Highway traffic year after year. 
This flexible type of construction costs sub- 
stantially less than rigid paving designed for 


the same traflic. Maintenance costs of Asphalt 
paving also have been found lower by the 
highway departments of many States. 


To the motorist, one of the chief advantages 
of Texaco Asphaltic Concrete paving is the 
velvet smooth riding quality of its resilient. 
joint-free surface. 


Helpful information on heavy-duty Asphal- 
tic Concrete, as well as other types of Asphalt 
paving, is supplied in two free Texaco book- 
lets. Copies can be obtained without obligation 
hy writing our nearest office. 


THE TEXAS COMPANY, Asphalt Sales Div., 135 E. 42nd Street, New York City 17 
Boston 16° Chicago 4* Denver 1 + Houston 1 + Jacksonville 1 * Minneapolis 3+ Philadelphia 2+ Richmond 11 
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Easy erection of structural steel made possible by use of H-Beam Bearing Piles. 


Railroad jumps superhighway 
on (iss) Steel H-Beam Bearing Piles 


They do things in a big way in Chicago. This maze of 
USS H-Beam Bearing Piles will soon carry four main 
tracks of a major railway over a temporary trestle span- 
ning the new Northwest Route Expressway. Thus, traffic 
can flow en the railroad while the new overpass is being 
built. 

This is an excellent example showing the versatility 
and strength of steel bearing piles. In this case, the piles 
are doing double duty. They serve as end bearing piles 
supporting the dead load of the temporary structural 
steel trestle, and, in addition, they serve as structural 
column bents wherein they must resist the heavy loads 
caused by moving trains, such as bending, sway, and 
thrust. 

In addition to their great strength and rigidity, the value 
of steel bearing piles is further enhanced by the speed 
and ease of installation and the minimum amount of 
fabrication required to complete the trestle. A total of 
2,410 tons of Steel H-Beam Piles were used in lengths 
from 45’ to 98’ and weights from 73 to 127 pounds per 
foot. As an example, the 95’ piles were driven about 65’ 
into the ground at a rate of 18 to 20 per 8-hour day. 
When the excavation is completed, the piles will pro- 
trude about 45’. This is another reason for the choice 
of steel bearing piles. Any other pile as a substitute 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 
Tennessee Coal & iron — Fairfield, Alabama 
United States Steel Export Company 


would expand the congestion problem and make excava- 
tion very difficult. In order to equal the strength and 
rigidity of steel, other types of piles would of necessity 
have to be more numerous and intricately braced. 

For information on the use of USS H-Beam Bearing 
Piles, write for our free book. United States Steel, 525 
William Penn Place, Pittsburgh 30, Pa. 


The Project 


Interstate Route No. 2, Northwest Route Express 
way. Railway grade separation. Temporary Trestle. 
W. Kinzie St. to W. Hubbard St. Owner: City of Chi- 
cago, Dept. of Public Works, Bureau of Engineering. 
General Contractor: W. E. O'Neil Construction Co., 
Chicago, Ill. Sub-Contractor, Pile Driving: Fitz 
Simons & Connell Dredge & Dock Division of Mer- 
ritt-Chapman & Scott Corp., Chicago, Ill. Participat- 
ing Agencies: Bureau of Public Roads, Cook County 
Highway Dept., State of Illinois Division of Highways. 


USS Steel H-Beam Bearing Piles to support four main tracks of a maior 
railway on temporary trestle. Steel supplied necessary strength without bulk. 


USS is a registered trademark 


United States Steel 
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NEW PUBLICATIONS 
, LEMO 


tage as damage to buildings and equipment 


damage to power, communications water an 
4 ; sanitation systems; tampering with ventilation 
Ue + systems and air supply; and tampering with per 
sonnel safety devices and equipment. The bulletir 

is for sale by the Superintendent of Document 
U. S. Government Printing Office, Washington 
25 . C., at 30 cents a copy. 


Reclamation of tidal marsh A survey of 
the complex problems involved in reclaiming the 
Hackensack (N. J.) Meadows is reported by the 
Passaic Valley Citizens Planning Association. Pre- 
pared for the Meadowlands Regional Planning 
Board, the comprehensive report represents the 
phase of a Master Plan Series 

tion and development of 7,000 acres 

The Hackensack Meadows, lo- 

cated as they are in the heart of the New York 
Jersey Metropoli Area, are a potentially 

1 Copies of the report, 

1 Series No. 1, may be 


or construction economy... 


Avenue, Clifton 
the summary of a Joint Repor 
ition study of Louisville and Jefferso 
Kentucky 
Rodney Hunt HY-Q Flush Bottom Closure Sluice Gates “* 
offer exclusive design advantages which frequently result 
in substantial savings. Unlike any other design, the 
Rodney Hunt HY-Q gate seats on a sill flush with the 
invert, providing greatly improved flow characteristics 
over conventional gates. This in turn permits the use of 
Highway officials... . More n 1,700 names, 
a smaller gate size, a narrower channel and lower channel titles, and addresses of administrative engineers 
ralle ‘ ive >of , and officials in the 48 state iway department 
walls to handle a given volume of flow ... and reduced 


construction costs. 1958 edition of the handy pocket-size reference 
also includes the administrative personnel of the 


Bureau of Public Roads, the Toll Road Authori 
ties, and the ARBA and its tht organized di 


HY-Q SLUICEGATE 


The first basic sluice gate improvement in 
years features a resilient seal fastened to the a 
bottom of the sliding disc to provide a cush- } Develoy 

ioned closing at the stop bar. This flush bot- Eckstein, was incorrect]; 
tom closure assures full, fast, non-turbulent Fat 
flow at maximum hydraulic gradient, unob- ; j t 
structed by silt or debris. It permits complete 
drainage of the channel without pumps or 
piping. In brief, it offers unmatched design 
flexibility for water, sewage treatment and 
similar projects...with more than 80 gate 
sizes available, ranging from 12” x 12” to E : 

190” x 120”. . 
For full design and specification data, write 1g 4 Non—ASCE Meetings 
for your copy of Catalog 75. 


American Institute of Electrical Engi- 
neers. I’all general meeting at the Penn- 
Sheraton Hotel in Pittsburgh, Pa., Oc- 
tober 26-31. Information from <A \ 
Johnson, general chairman, AIEE, 33 W 
39th St., New York 18, N. Y. 


RODNEY HUNT MACHINE CO. Stel Contre 


| tion. Thirty-sixth annual meeting, Green- 
Water Control Equipment Division brier Hotel, White Sulphur Springs, W 
6 j Va., October 27-31. Information from 
86 reet, Orange, Mass., U.S.A 
\ISC, 101 Park Ave. New York 17, 
Serving water control engineers with equipment and engineering (Continued on page 138) 
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Section of 90" concrete pipe 


For Chicago’s newest sewers... 


is swung into place easily and quickly 


concrete pipe provides maximum 


strength, greater capacity! 


To alleviate street and basement flooding, Chicago is carry- 
ing out a multi-million dollar enlargement of its combined 
sewer system. 

On the new Roscoe Street section, 12,500 feet of concrete 
pipe, 36” through 90” I.D., was used. Placed deep under- 
ground—an average of 27 feet for the 90” size—the pipe 
carries backfill and traffic load without further support. (A 
real time and economy advantage, too!) And resistance of the 
pipe to the overburden will increase because concrete gains 
strength year by year. 

And maximum hydraulic capacity is provided by the 
smooth inner surface of concrete pipe. It resists abrasive wear. 
Concrete sewers, too, ensure minimum infiltration and leak- 
age. Match all this with moderate first cost and you see why 
concrete pipe has a long record of solving difficult sewer prob- 
lems for hundreds of municipalities. 


PORTLAND CEMENT ASSOCIATION 
Dept. 10-13, 33 West Grand Avenue, Chicago 10, Illinois 


A national organization to improve and extend the uses of concrete 
+ 
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FOR ALL MODERN 
PIPELINES 


concrete 


W ide size range lets 
you choose concrete 
pipe in the size that 
does the job best. 
Write for free liter- 
ature, ‘‘Concrete 
Sewers’’, distrib- 
uted only in the 
U.S. and Canada. 
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ONE SPECIALIST DRIVES PILES inane 
(Continued from page 136) 
SHEETS— BRACES—UNDERPINS American Public Health Association. 
Rightv-sixth annual meeting, St. Louis 


Mo., October 27-31. For information and 
hotel registration write the APHA, 1790 
Broadway, New York 19, N. Y. 


American Society of Mechanical Engi- 
neers. Twenty-third National Exposition 
of Power and Mechanical Engineering, 
New York Coliseum, New York City, 
December 1-5. For information write FE. 
K. Stevens, 480 Lexington Ave., New 


York 17, N Y 


American Society for Metals. Forticet|: 
National Metal Exposition and Con- 
gress, Hotel Pick-Carter, Cleveland, 
Ohio, October 30-31. For information 
write R. W. Gibson, Jr., Assistant Chief, 
Information Management Division, Bat- 
telle Memorial Institute, Columbus, 
Ohio. 


Building Research Institute. Confer- 
ence on Field Applied Paints and Pro- 
tective Coatings, Shoreham Hotel, Wash- 
ington, D. C., December 34. Informa- 
tion available from the Division of En- 
gineering and Industrial Research, Na- 
tional Academy of Sciences, National 
fesearch Council, 2101 Constitution 
Ave., Washington 25, D. C. 


Department of Health, Education and 
Project: Fashion Institute of Technology for Welfare. National Conference on Air Pol- 
New York City Board of Education lution, Sheraton-Park Hotel, Washing- 


Architects: DeYoung, Moscowitz & Rosenberg, ton. D. GC. November 18-20. For infor- 
New York City 


Engineers: Severud-Elstad-Krueger, 2 
New York City . General, Publie Health Service, Wash- 


ington 25, D. C 


mation, write to J. E. Burney, Surgeon 


General Contractor: Depot Construction Corp., 
New York City 
Illinois Institute of Technology. Fourt! 

Spencer, White & Prentis is equipped to Annu il National Construction Industry 
give complete service in everything con- Conference, Sherman Hotel, Chicago, 
nected with foundation work. On this Il., December 10-11. For information 
job, for example, we were called upon to: write Conference chairman R, T. Mijan- 
; : ovich, Armour Research Foundation, 10 
e Drive 8, 10, 12 and 14-inch steel bear- W. 35th St.. Chicago 16. III 
ing piles to rock. 
e Underpin 4 old buildings through wet Institute of Traffic Engineers. Annus! 
running sand to rock, using Pretest Convention at Miami Beach, Fla., No- 
cylinders. vember 10-13. Information from the In- 

; : stitute, 2029 K Street, N. W., Washing- 
e Install sheeting and bracing systems ton 6D. C 
along buildings. 
Wouldn’t such an all-inclusive service be International Road Federation. Third 
advantageous to you? It is based on close World Meeting, Mexico City, October 
to 4 decades of experience, specialized 26-31. Information available from the 
personnel and all the necessary special- I.R-F., 1023 Washington Building, Wash- 
ized equipment. ington 5, D. C. 


CATALOGUE ON REQUEST National Safety Council. Forty-Sixth 
National Safety Congress and Exposi- 
tion, Hotels Conrad-Hilton, Congress, 
Morrison and La Salle, Chicago, IIl., Oc- 


g Q tober 20-24. For information write R. L 
gan Ave., Chicago 11, Ill 
INC. 


FOUNDATIONS. - PILING - UNDERPINNING - SHORING - COFFERDAMS - SPECIAL SERVICES National Slag Association. Forty-first 


annual meeting, Mayflower Hotel, Wash- 
10 EAST 40th STREET, NEW YORK 16, N. Y. ington, D. C., October 21-22. Informa- 


DETROIT: 2033 PARK AVE. * CHICAGO: 221 NORTH LaSALLE ST. » WASHINGTON, D. C.: TOWER BLDG. tion from the Association, 613 Perpetual 


OF CANADA: 700 BAY ST., TORONTO + 2052 ST. CATHERINE ST. WEST, MONTREAL Building, Washington 4, D. C 
(Continued on page 1/1) 
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For the world’s tallest dam... 
penstocks of Lukens “T-1” Steel 


# Minimum yield strength: 100,000 psi. 


Impact strength: sustains Charpy tests 
at 15 ft.-lb., —50° F. 


Weldability: manual or automatic, in the 
field as well as the shop. 


Availability: immediate, and in the wid- 
est range of sizes available anywhere; 195” 
width, 720” length. 


That’s why the designers of Switzer- 
land’s Grande Dixence Dam specified 
Lukens “T-1” Steel for penstocks. And why 
this rugged, weight- (and freight-) saving 
steel is being employed in scroll casings for 
the Brownlee Dam, the Swift Dam, the 
Noxon Rapids Dam, and the Niagara 
Power Project. 

Detailed information concerning this re- 
markable constructional alloy is contained 
in our new booklet, Lukens “T-1” Steel. For 
a copy, and other technical information, 
write Manager, Marketing Service, 163 
Lukens Building, Coatesville, Pa. 


LUKENS STEEL COMPANY, COATESVILLE, PA. 


World’s Leading Producer of Specialty Carbon, Alloy, Armor & Clad Steel Plate * Heads * Plate Shapes * For Qualified Equipment Builders 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK CHICAGO 


8 W. 40th ST. | 84 E. RANDOLPH ST. [100 FARNSWORTH AVE. 


Men Available 


NGINEER AM ASCH 
30, single. Seven vears 


rience 


ASCE, B.S.¢ 


N on Enorneern, M. ASCH 
New York State. Forty years’ ex 
4 


‘ 


subcontractors 
engineer or liaison with a 


consider part time. C-383. 


CONSTRUCTION ENGINEER 
Two years’ experience ir 
tions, formwork, sheety 
Officer on active ¢ 
f Engineers. EIT (€ 
York. Location desired 


ONSTRUCTION Ewnoineer, J.M. ASCE 
honors, 30. Two and one hal f 
i designing 
years on built 
small jobs to one-quarter millic 
supervised subcontractors. Location 


York Metropolitan area. C-385. 


Executive Construction, A.M. 
Eighteen years’ experience residentia 
feedmil 
ympletion 
president 
Seeks respi 
Rico, C 


SrrucruraL Designer, J.M. ASCE, M.S.C.E., 
30. Five years’ experience, structural design for 
yuildings. Registered professional engineer. No 

reference as ti ation. C-387-906-Chicago 


Positions Available 


Prosect ENGIN arth Dams; graduate ¢ 
th P.E take charge of design 
Experience 


sirable art . Locatio 


W-6418 


Lanpscape Arcritect with extensive responsible 
r Force master planning experience. Will take 
the master planning of five air bases 


anean area Headquarters Italy. 


INpusTRIAL Waste ENGINEER of service engineer 
caliber, D.Sc., or Ph.D. in sanitary engineering ; 
B.S. and M.S. in chemical engineering with 
strength in mathematics de I No industrial 
experience requires training 

must in industrial waste disposal 
of water supply and treatment or sanita 
Will advise 1 guide plant management 


cilit 
vear yject Engineer 


SAN FRANCISCO 
57 POST ST. 


DETROIT 


operating and technic 


ist 
free t 


W -6432 


REGISTERED 
na 
$10,200 «a 

allowance; tran 

ther 


is othe illowances, Lox 
i. F-86456 
NGINEERS 
with 
oelectric 
ower l fa es. Salary, $20,000-$ 
east ten years’ experience « 
construction contract 


including s 


PROFESSOR 


ARTMENT 


NGINEER 
ianical, wi 
ave proven rec 
power piping 
$6,500 a year 
owance when 


a 
Headquarters, Connecticut. W-6479 


gned to 


engineer 
fic 


negotiations 

cost estimates 
i i nstruction, Apply | 
ing ils including salary 
Headquarters, New England. W-6482 


ASSISTANT MATERIALS ENGINEER, graduate cis 
or chemical, with at least five years’ experience 
in the testing of asphalt, concrete, and other 
construction materials. Some experience with 
bituminous products desirable. Salary, $6,500 a 
year to start. Location, Massachusetts. W-6485 


Sates ENGINeeR, construction and engineering 
training required, to expand acceptance 
applications by engineering firms 
waterproofing and corrosion- 
specialties. Considerable traveling throug 
Headquarters, New York, N.Y. W-6494. 
SUPERINTENDENT OF STREETS, graduate civi 
engineer with practical and demonstrated effec- 
tiveness in the field of public works, including 
the care and maintenance of streets, sewers, side- 
walks, motor equipment, snow removal, ash, paper 
and garbage collection. Position is with a com- 
of approximately 60,000 inhabitant¢. 
to start, $10,000 a year. Location, Massa 
W -6499. 


Enorneers. (a) Civil Engineer, graduate, with 
at least five years’ professional experience in 
water, sewer and highway design. Short-term 
contract, Salary open. (b) Structural Engineer 
with experience as estimator and specifications 
writer in structural, civil and mechanical engi- 
neering. Salary, $9,996 a year, plus $150 per 
month liv allowance; transportation provided 
and medical, dental, PX and commissary 
privileges authorized. Contract for a minimum of 
one year. Location, Mediterranean area. F-6501. 

CONSTRUCTION ENGINEER, civil graduate, with 
structural steel and reinforced concrete design, 
specification and field engineering experience 
covering industrial buildings, tunnels and heavy 
construction. Salary open. Must be U.S. citizen 
Location, Midwest. W-6503. 


Octoher 1958 


This placement service is available to 


members of the Four Founder Societies 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates listed 
by the service. These rates—established 
to maintain an efficient non-profit personne! 
service—are available upon request. The 
same rule for payment of fees applies to 
registrants who advertise in these columns 
All replies should be addressed to the 
key numbers indicated and mailed to the 
New York Office. Please enclose six cents 

npostage to cover cost of mailing and 
return of application. A weekly bulletin 
of engineering positions open is available 
to members of the cooperating societies 
at a subscription rate of $3.50 per quarte: 
or $12 per annum, payable in advance 


resent company o 
bout $12,000 aA vear 


F-65316 


Salary « 
and experience; tr i expense 
ters allov 2 pa ati approx 


NEER with 
construction | ré ipacity wate 


projects including nping stations ar 


intake structures. Apply | letter including 


plete résumé and salary requirements, En 


loyer will negotiate placement fee, Location, up 


tate New York. W-6520 


CONSTRUCTION E.NGINEER, grad 
te civil rt oung aggressive firm doing g 
eral construction, industrial, commercial, anc 
itional work. Three to five years’ experience 
required. Opportunities and benefits. Locatior 
outheast Ohio. W-6528 


Design Enoineer, B.E.C.I two years’ experi 

ice in reinforced concrete, know structural de- 

Juties will be reinforced concrete design 

deta Drawings for sau following existing 

: 1 procedures. Will do 

structural yn, but normally no de- 

Salary 

loyer will pay placement 
967, 


tailing for a contractor 
$8 400-$9.600 a year. Emp 
fee. Location, Kansas, C 

Saces-Conrractor Equipment, C.E. or M.E, or 
equivalent, minimum of five years’ direct sales 
of machinery cessories, and equipment to con- 
tractors, municipal county, state; know people, 
applications, problems and answers, develop 
territory with great potential. alary, $12,000- 
$15,000 a year. Location, San Francisco East Bay. 
S-3805 


Executive Saves Eguir- 
MENT, preferably graduate engineer. Thoroughly 
familiar with heavy engineering contractor opera 
tions; well acquainted with top men in California 
construction industry and with not less than five 
years’ direct sales experience. Staff position; ter 
ritory unrestricted, travelling long hours, execu 
tive contact and entertain. Salary $15,000-$20,000 
a year. Location, San Francisco. S8-3807. 


CIVIL ENGINEERING 


vin ¥ 
conservation and solution of waste disposal pro! courses in elect i] engineering, mechar 
lems; negotiate with pollution contr agencies neering, engineering, mathemati rf 
oa’ B.S.C.E., M.C.E., P.E ind travel as necessary. Headquarte Location, New England, W-6505 
structural engineering € ding East. 
bridges; concrete and steel-tramed buildings; in- SERRS ~ t Enginee vit eve 
pee justrial, waterfront and airbase structures; power east five year vears’ experience a n engineer and chemist it 
plants soil testing specifications ana lysis Air Force in the field f water ipply Sala cor ensurate 
ere and equipment foundations. Two years as assistat ‘ ear, plus $150 vith experience and t ) Water Supply 
project engineer Ww trave and relocate tation pr Engineer, graduate ¢ it ome distr thor 
| C-380 tem experience including per n, desigt 
constructior ind operation. Must be capable « 
# Curer Exqinerr, A.M. ASCE, B.C.1 37. assuming respons nd 1 1 n 
7 vears as engineering consultant five years a field with a growing rgar at ” Salar ( 
chief engineer on petroleum terminal constructior with al nt pply by Ie 
rvisory mensu ith a i 
et F ind operation iour years as heid engineer atv n ex ter g ng complete tor na t educat 
marine construction superintendent. Desire per els and previous employment ilary requirement et 
tie : manent position wi responsibility, Location it 25000 a Location. New York Metr | tan area, W-6509 
material as long as English language schooling a. eeiths 
iwailable, C-381 ENGINEERING Orrick Manacer for architects at 
SrrvcruraL DesiGn J M. «4 electric projects eV nd investiga experience with ten to twenty year experience 
a, ne yea! ictural design an 1 le ailing tions. Salary open. Location, Middle East, F-6469 in are ect’s id engineer's office preparing 
Comer eet timber fabricator. Location desired, Midwest « report preparation. Must know how t ipervise 
Lent Northeastern U.S. C-382 nting and rer { report visit wit} 
preferably with broad teaching and clients. nd business mat- 
ngineering training, to take charge program 
registered P.} ther reece 
perience in at technical institute. Two-year contract. Salary \thens, Greece, 
perience iI ari I M 
al at per ocation, Middle East. F-6470 
bog ospitals, office gs 1 departme stores, Resipent Prosect Hvdro t 
both new tere thoroug! knowledge _of ege degree, wit engineering and construct 
d wkground wi en years’ expe 
f hydroelectric plants. Must have working 
nateliatians < $70 knowledge of dam design requiremen and cor 
3.8. I ale struction experience on concrete dams. W act 
- ol is resident project engineer to verify that the 
i is, and VOUS. project is constructed in accordance with designs 
y plans, and specificatior prepared by design en 
rt Cuter Crvi stered q pres 
tific ite Civit EN SINEER, registered with gineer; review engineering and design planning 
ae fr foreign Sanitary and hydraulic experience ontre schedules letaile t tior edule yst 
ee : or est ( 84 experience desirable; must also be capable of estimates t 
ee running site work, road and plant utility work earnings 
f draft - itely 24 e-year 
five and eport ind extension, Location, Far Ea F-6517 
+ and equirements 
a Civit Ex ‘ 
ed © design ar 
1, commer- 
i 
phases, 
eign and 
3 president. 
: sible posi- 
ta, Florida 
vil 
| ot 
nel 
vork gene ydraulic 
tts | work required. Flood control and field work de- 
| Massachusetts, 
4 
2 | ch 
: 
n Meter! 
-6426 
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RECENT 
BOOKS 


(added to the Engineering Societies 
Library) 


Building with Tilt-Up 
Second Edition 


A field manual describing the various proce 
ires utilized in this type of construction, in 
ling floor b fabrication and crack control 
all-y fabrication hot and cold weather 
nere y footings and special founda 
I t pic i erecting and bracing om 
1 This edition contains a special section on 
the custom modular-framing method useful for 
pecial buildings ch chools. (By F. Thomas 
Coll Know How Publications, P.O. Box No 
188. Eugene, Ore., 1958. 160 pp., paper. $10.00.) 


Composite Construction in Steel and Concrete 
for Bridges and Buildings 


Ihe fundamentals of composite construction are 

e! including design equations proce- 

ire me xls of connecting slabs to beams, 

rative example design procedures, 

Special features include a rapid method for the 

! e cde f beam ind design methods 

e e€ on nly used shear con 

ectors, studs, flexible el and spirals. (By 

Iva M. Viest and others. McGraw-Hill Book 

Company, Inc., 330 West 42nd Street, New York 
36, N. Y., 1958. 176 pp., bound. $7.50.) 


Design and Construction of Asphalt Pavements 


Discusses such aspects as types of asphalt 
pavements, petroleum phalts, mineral aggre- 
gate lesign and construction of hot-mix as- 
phe concrete pavernent isphalt pavements 
and ises loying juid asphalts, surface 
tre ient and seal coat nd reconstruction of 
( pavemer A feature of the volume is the 
ippendix on or ix design of asphaltic 
concrete, (By J Martin and Hugh A. 
Wallace McQraw- Hi Book Company, Ince., 
New York 36, N. Y., 1958. 305 pp., bound. $11.50.) 


Estimating Construction Costs 
Second Edition 
various methods of 


has been ex- 
bonds, 


ithning 
This edition 
information on 


A practical text ¢ 
preparing estimates 
panded to include 
insurance, and depreciation of equipment, as well 


more 


is new information on stone masonry, house 
carpentry, interior finish, millwork, wallboard, 

hing, pl rz, painting, glass, glazing, roof- 
ng, plumil electrical wiring. Cost data 
iave been ip to date throughout. (By 
R. L. Peurifoy. McGraw-Hill Book Company, 
Inc., New York 36, N. Y., 1958. 446 pp., bound. 


$10.75.) 


How To Become a Professional Engineer 


The underlying philosophy and practice of en- 


presented, 


gineering are followed by the prac- 


NON-ASCE MEETINGS 


(Continued from page 138) 


National Society of Professional Engi- 
neers. Fall meeting, St. Francis Hotel, 
San Francisco, Calif., October 22-25. For 
reservations write J. A. Sontheimer, Sec- 
retary, California Society of Professional 
Engineers c/o St. Francis Hotel, San 
l'rancisco, Calif. 


Society for Experimental Stress Analy- 


CIVIL ENGINEERING « 


October 1958 


registered 


tuken in securing 


cal steps to be 
tatus: qualifying experience, how to prepare for 
and pass the written examination, and registra- 
tion by endorsement. A summary of state regis- 
laws, and addresses of state 


tration names 


board secretaries, and a list of recommended 
texts for use in preparing for examinations are 
given. (By John D. Constance. McGraw-Hill 
300k Company, Inec., New York 36, N. Y., 1958 


272 pp., bound, $6.50.) 
Manual of Accident Prevention in Construction 
Fifth Revised Edition 


ntion 
continues with de- 


Beginning with accide organiz: 


tion in general, the manual 
tuiled suggestions for safety in various phases ot 
construction activity. This new edition contains 
enlarged sections on explosives, concrete con- 
struc n, scaffolding, power tools, marine equip- 
ent, and highway construction. The manual is 
i ivailable n izle sections. (Published by 
the Associated General Contractors of America 


Ine., Washington, D. C., 1958. Various pagings 


Price not given 


Mathematical Programming 


Primarily designed for industrial personnel 
lacking advanced mathematical training, this vol- 
ume stresses practical applications of mathe- 
matical programming. In addition to an exten 

studies, material 


ive chapter consisting otf case 


presented on 1 Vogel's 
ipproximation m implex and its for- 
nulation, the relaxation method, and the com- 


(By Nyles V. Rein 
Prentice-Hall, Inc., 
N. Y., 1958. 274 


1 means of solution 
William R. Vogel 
Avenue, New York 11 


$9.00.) 


puter as 
feld and 
70 Fifth 


pp., bound 


Philosophy of Structures 


Discusses the basic concepts of advanced struc- 


tural design developed by Eduardo Torroja, 
the author, including such factors as the nature 
of stress in different types of structures; the 
proper use of materials; structural elements; 
design of rets ng structures, roofs, floors 
bridges, and aqueducts; construction methods 


ind their influence on design and cost; the role 
of calculations and experimental stress analysis; 
the function of in the construction 
enterprise. (University of California Press, Berke- 


ley 4, C 1958. 336 pp., bound. $12.50.) 


the designer 


ilif., 


Prestressed Concrete: Theory and Design 
reference by R. H. 


This Evans and E. W. 
Sennett is divided into three parts. The first 
deals with the theory underlying prestressed con- 
crete. Part two covers the design of simply sup- 
ported Part three gives an introduction 
to the specialized types of prestressed structures 
such as composite construction, statically deter- 
minate structures, indeterminate structures, li- 
quid-retaining structures, and domes and shells. 
(John Wiley and Sons, Ine., 440 Fourth Avenue, 
New York 16, N. Y., 1958. 294 pp $10.00.) 


beams. 


bound 


Prestressed Concrete: Theory and Practice 


design, and cur- 
tanks and pipes; 
deformation of prestressed 
overload, ulti- 


Discusses structural analysis 
rent practical procedures; 

bridge deck analysis 
concrete and transmission length; 


(Continued on page 142) 


sis. Annual meeting, Sheraton-Ten Evck 
Hotel, Albany, N. Y., November 12-14. 
For information write the Society at 
P.O. Box 168, Cambridge 39, Mass. 


Washington State Institute of Tech- 
nology. Water Resources Conference, 
State College of Washington, Pullman, 
Wash., November 6-7. Information avail- 
able from W. H, Knight, Technical Ex- 
tension Services, Washington State In- 
stitute of Technology, Pullman, Wash. 


ENGINEER 


PERMANENT OPENINGS 
FOR QUALIFIED 
MEN EXPERIENCED 
IN THE DESIGN OR 
SPECIFICATIONS FOR 


AIRPORTS 
BRIDGES 
BUILDINGS 
HIGHWAYS 
RAILROADS 


| PREFER GRADUATE 
|| REGISTERED ENGINEERS 


WHO SEEK LONG RANGE 
EMPLOYMENT WITH 
AMPLE OPPORTUNITY 
FOR PROFESSIONAL 
DEVELOPMENT AND 
ADVANCEMENT IN A 
STEADILY EXPANDING 
AND GROWING ORGAN- 
IZATION. 


Paid vacation, sick 
leave, holiday, over- 
time. Excellent Em- 
ployee Benefits Plan 
provides retirement 
income plus life and 
disability insurance. 
Blue Cross. Moving 
allowance. 


Work will be in the 
general offices in St. 
Louis. Interviews can 
be arranged in Wash- 
ington, D. C., and San 
Francisco also. 


Please write fully, 
including salary data, to 


SVERDRUP & PARCEL 


INC. 
ENGINEERS — ARCHITECTS 
915 OLIVE « ST. LOUIS 1, MO. 


| 


| 
| 
| 
| | 
| : 
| 
| | 
— | 
| 
| | | 
| | 
| 
| 
Hl 
| 
| | 
| | 
| 
| | | 
| 
| 
| 
| | 
| 
| 
| 
| 
| 
| 
| : 
| | 
| | | 
ee | | | 
| | 
141 


mate stren, 

and long-line systems; the Lee-McCall, Freyssi- - . 

= search and translations services, and can 
net Magnel-Blaton, Gifford-Udall and other 

systems; friction; anchorage stresses; roads and supply photoprint or microfilm copies of 
runways. (By P. B. Morice and E. H. Cooley. Sir any items in its collection. Address in- 


Isaac Pits 


The Princi 


Volume 
Edition) 


Technical 


technical 


practical ap 


ld Pub 
New York 


nan & Sons, Ltd London, England | 
1958. 394 py 


i Sons, Inc., New York 16, N. Y., 1958 
yund. $6.50 


field. The papers are written by per- 
sons engaged in these activities and provide a 


RECENT BOOKS 


Continued from page 141) | Engineering Societies Library books may 
be borrowed by mail by ASCE members 
for a small handling charge. The Library 


| 
| 
gth and partial prestressing; unit mold | also prepares bibliographies, maintains 
| 


und. 57s 6d.) 


quiries to Ralph H. 


Engineering Societies 


Library Services 


Phelps, Director, 
Library, 29 West 


| 39th Street, New York 18, N.Y. 


ples and Practice of Surveying 


I: Elementary Surveving (Ninth 


Applications for Admission 
to ASCE, Aug. 9-30 


have beer ade in this new 
ng sources of maps and surveying 

ropean-type transits and levels; 
tronomical data and illustra- 
ular curves; mine surveying; 
and photogrammetry. (By 
Breed and George L. Hosmer. John 


Applying for Member 


McKintey Beck, Norfolk, Va. 

Joun Demerrirus Coumou.os, Athens, Greece 
Cowan, Columt 
Darsy, 
Guy DeLaney, Harrisburg 


“Hales Corners, Wis 


Pierre Louis Beaumont, Tex 


CHINTAMAN VisHNU DesHpaNpe, Bombay 


Editing CLareNce Hersert Drown, Sacramento, Calif 


\gTHUR Georrrey Epwarps 


James Patrick 


" journal editing, book 
ind graphic arts as related to the 


ted by B. H. Weil. Rein- 
ishing Corporation, 430 Park Avenue 
22, N. Y., 1958. 278 pp., bound. $5.75.) 


cepts and practices of Colombo, Ceylon 
Outsse DaNreL Ferrari 
Georct Georcorr, Baltimore 
Anam Krucer Grare, Dallas 
ALBION MatrHew Gruser, Sr 
Jcevencio Gutierrez VILLARREAL, 
Davip Eart Litrrie, Birmingham 
Rosert VERNIMONT Lortus, Danvi 
Rosert Worrert Love, Mobile 


Middlesex, England 
Derrick 


Harrisburg, Pa 

Md. 

Tex. 
Savannalt 


Ga 
Monterrey, Mexi« 


a 


India 


FERNANDO 


LeoNHaRDT FriepricH Marer, Baltimore, Md. 

| Meare Marion Spokane, Wash. 

} RicHarp LANDON Simpson, Pittsburgh, Pa. 

| Eimer Wittiam Srroppini, Sacramento, Calif. 
RicHarp Water Sweet, Arlington, Va. 
Puitie Trevorrow, Johannesburg, South Africa 
JoHN VeecH, Oahu, Hawaii 
McDonatp DonecaN Wernert, Austin, Tex, 

| Grorce YouNnGmerster, Hawthorne, Calif 

| 

| 

| 


Applying for Associate Member 


| Ceci, Letanp AsHuiey, College Place, Wash. 

| RicHarp Nevson AUMILLER, Santurce, Puerto Rico 
| Jack Howe BayNnuHam, Kansas City, Mo 

Dana Atvorp BENSON, Rome, N. Y 

| Hersert THomas Brea, Caracas, Venezuela 


WittiaM Harotp Cannon, Nashville, Tenn 
JoHN Ropert CuHerry, Cleveland, Ohio 
Epwarp Cuow, Vancouver, British Columbin 


CHARLES Corrtanp, Temple City, Calit 
Joun Perer Dessinx, Oconomowoc, Wis. 


Rosert Hype Decrance, Chicago, II! 
Gvuattiero De Martino, Johannesburg, Sout! 
Africa 


Leonarp Dickstein, Syosset, L. I., N. 
Leste Harotp Doop.Jr., Topeka, Kan 

Ropert Oscar Erp, Arlington, Calif 

JoHN JosepH Vincent Fooarty, Oakland, Calif 
JosepH Forrey, Birmingham, England 
Evmer Gasie, Ellicott City Id 

LeRoy Garverro, Milwaukee, Wis 

Pact Kenprick Gazin, Cambridge, Mass. 
Wotrcanc Epuarp Grunper, Munich, Germany 
Rosert E. Harpster, Sacramento, Calif 

THomas HenNIGAN, Syosset, L. I., N. 


Cart Evron Hickman, Lubbock 
JouN Houman, San Franc Ca 
Epwarp JosepH Hy tanp, Chicago, I 


Hyper Aut Jinnan, St. Paul, Minr 

Grorce Katanics, New Orleans, La 

Evoene Koski, Bethesda, Md 

JoHN James Wappincron Laurie, Maywood, Calif 
Pavt Lusroarten, Caracas, Venezuela 

Davin MacGrecor, Auckland, New Zealand 
JosepH Henperson Mavone, Melbourne, 

JoHN McNagss, Easton, Pa. 

Kerra Iverson Minneapolis, Minr 
Barrert Moraray, Detroit, Mict 


Continued on page 143) 
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grad 


RESEARCH ENGINEERS 


Challenging opportunities exist in the Structures 
Section for creative and imaginative research en- 
gineers. These positions offer an opportunity to 
work in small project groups in an intimate en- 
vironment with some of the leading engineers in 
this field. We need men who are interested or have 
experience on research problems in: 


RUCTURAL DYNAMICS ELASTICITY 
PLASTICITY THERMOELASTICITY 


MINIMUM WEIGHT DESIGN 
SOIL DYNAMICS 


These positions are non-routine and require men 


initiative and resourcefulness. Degree in 


Mechanical Engineering, Civil Engineering or 


hanics required. 


Excellent employee benefits including tuition free 


uate study and a liberal vacation policy. Please 


send resume to: 


E. P. BLOCH 


ARMOUR RESEARCH FOUNDATION 


of 
Illinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 


McNARY DAM SYMPOSIUM 


FIVE PAPERS which describe the design and con- 
struction of McNary Dam on the Columbia River 
have been assembled with their attendant discus- 
sion and closures in a single 160-page volume 
which is now available. These papers, prepared by 
some of the engineers responsible for the design, 
construction, and maintenance of McNary Dam, 
present a complete chronicle of the project. 


If vou wish to receive a copy of this volume, 
please use the accompanying order form. 


American Society of Civil Engineers 
33 West 39th Street, New York 18, New York 


Please send 


Symposium (Proc. Symp. Series No. 2) at a list price 
of $3.00 each (50% discount to ASCE members). 


[] Charge 


NAMI 


STREET 


cry 


~] Enclosed is my remittance. 


me copy(s) of the McNary Dam 


my ASCE account. Grade 


Print Name 


ZONI STATI 
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APPLICATIONS 
(Continued from page 142) 


Rosert Lowrie Nevin, Los Altos, Calif 

Bernarp JoHN O'Donnewi, Hyattsville, Md 

Goowin Owen, Richland, Va 

Witserr ANTHONY Pacueco, San Leandro, Calit 

CuLLeN Pank, Honolulu, Hawan 

WittuMm JoHNSON Baton Rouge, La 

Lecour Sossorr, Zulia, Venezuela 

Maire Bert Srorey, Augusta, Ga 

MANGATTUCHERL PapMANABHA SUBRAMONIA IYER 
Kerala State, India 

Matcocm Swanson, Cocoa, Fla 

ALrrep Gorpon Terry, San Diego, Calif 

Grorce Emmanuet TriaNnparitipis, Urbana, Til 

ANDRES VAN DER Pou, Catamarca, Argentina, 5.A 

Lanis Jr., Ogden, Utah 

JACKSON Woopwarp, Jr., Los Angeles, Calif 

Athens, Greece 


Applying for Affiliate 


Titomas Brasuears, Albany, Ga 


Applying for Junior Member 


Ricuary Evcene Anceros, Glendale, Calif 

Puitie Rotanp Bett, New York, N. Y 

Carron Artuur Bium, San Francisco, Calif 

Dan Crristie, Los Angeles, Calit 

Roserr Grorce Dean, Belmont, Mass 

THomas Donner, Harrisburg, Pa 

Wess Erexson, Provo, Utah 

Yusur Gonenc, Boston, Mass 

Donato Duane Grarr, San Francisco, Ca 

Hepsrrom, Topeka, Kans 

Daviv Jupson, Trenton, N. J. 

Samuet Louris Keara, Jr., Kauai, Hawaii 

Georce Loizou, Washington, D. C 

Frank Dewey Mascu, Jr., Austin, Tex 

(Cruz ALronso Matos, Oxford, England 

Ricuarp Wittiam Mayne, San Francisco, Calif. 

Joun C. Houston, Tex 

SoHAN Lau Nrrota, Indianapolis, Ind. 

Mites Everest Hastincs Ourersripce, Montreal 
Canada 

Peter VINCENT Reitty, New York, N. Y. 

James Kennetru Chicago, Ill 

Benepetto Rizzo, Boston, Mass 

Epwarp Rzewnickt, Marysville, Calif. 

Bruno GuNTHER ScHILupr, Ames, Iowa 

Jerry Supper, Milwaukee, Wis 

Roserr ALLEN Street, Sacramento, Calif 

EvuceNe JosepH Sumereav, Dumont, N. J 

Bryan Tipperrs, Eau Gallie, Fla 

CreLestino Reyes VittarreaL, Houston, Tex 

Max Jarme Dillsburg, P 

SaMuEL Owen New York, N. Y 


| Applicatons for Junior Members from 
ASCE Student Chante are not listed.] 


Positions Announced 


City of Flint. Equipment and Asphalt 
Superintendent. wanted to work with 
methods, materials, and equipment in 
testing laboratory. Salarv range: first six 
months, $7,944; seeond six months, $8,- 
340: second year, $8,763: third year, $9 - 
118; and fourth through tenth vear, $9,- 
487. Applicants must have a degree in 
either civil or chemical engineering and 
qualify for Civil Service requirements. 
Contact. Flint Civil Service Commission, 
Municipal Center, Flint, Mich. 


International Cooperation Administra- 
tion. Vacancies for Sanitary Engineers 
for overseas employment. Salary range: 
$8,000-13,000, plus housing and other al- 
lowances where applicable. Applicants 
must have degree in either sanitary en- 
gineering or public health for subordi- 
nate positions, with appropriate experi- 
ence for positions of more responsibility. 
Minimum assignment is two years. For 
information write Public Health Divi- 
sion, Box 100, International Cooperation 
Administration, Washington 25, D.C. 
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ONE OF A KIND! 


This specially designed versatile, internal-external PRECISION spur gear cutter 


is the only one of its type and range in modern industry 
. Max. O.D. 22’, Max. 1.D. 12’ 


pitch or tooth form. . 


. Cuts any desired 
... It has cut giant gears for 


use in Kilns, Crushers, Sugar Mills, Cement Mills, Rotary Dryers & Power Shovels. 


@ SPECIAL MECHANISMS 
a Fata @ SPEED REDUCERS 
@ SPROCKETS 


@ SHEAVES 


AUTOMATIC 
Sewage Regulator 


Fig. B-19 


Automatic Sewage Regulators control 
sewage flows either by partially or com- 
pletely cutting off such flows to suit head 
or tail water conditions or by “governing” 
to discharge a predetermined quantity 


regardless of head or tail water conditions. 


Descriptive Bulletins and Engineering 
Data Available Upon Request 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


Earle Gear & Machine Co. 

Gentlemen: 

O Please send me your catalog 
on operating mechanisms. . 

oO Please contact me about... 


Nome. 
Address 
City 


SPEED AND ACCURACY 
WITH DEPENDABILITY 


Backed by more than a century of experience, the 
Watts Microptic Theodolite No. 1 provides fine ac- 
curacy, speedy operation and dependable precision 
performance. See your nearby Dietzgen Dealer for 
a demonstration of the Watts Microptic Theodolite 
No. 1 and other advanced-design Watts surveying 
instruments. Made by Hilger & Watts, Ltd., London, 
sold and serviced in the United States by Eugene 
Dietzgen Co. 


EUGENE DIETZGEN CO. 

Chicago + New York + San Francisco + New Orleans 

Los Angeles + Pittsburgh + Washingt Philadelphi 

Milwaukee - Kansas City + Denver + Seattle + Cincinnati 
Dealers in All Principal Cities 


 DIETZGEN 


. 
4 
THE EARLE GEAR & MACHINE CO. 
= 
| 
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1 ACKER HILLBILLY CORE DRILL files, soil sampling operations, diamond core 6 ALUMINUM GRATING 
drilling, and highway test coring. The bro- 


Acker Drill Co., Inc.—offers free of charge, chure is profusely illustrated Klemp Metal Grating Corp.--This 4-page bro- 
Bulletin 29 which describes and illustrates a chure describes Klemp’s RR (rectangular riv- 
lightweight diamond core drill. Two models are 4 ALUMINUM GRATING eted) Aluminum Grating. Photos of actual in- 
available. Hydraulic Feed Model weighs 1050-lb stallations and applications, descriptions, 
while the Mechanical Screw Feed Drill weighs Borden Metal Products Co.--A brochure by way diagrams, safe load tables and complete spe- 
only 872-lb. Both models have a built-in hoist of diagrams and photos illustrates the proper- ifications are included 
and can be furnished when desired with a ties and uses of aluminum floor gratings 
built-in water pump. Depth capacity is 500-ft Also shown are tables of their specifications 

A description of safety grating and aluminum 7 ALUMINUM GRATING 

safety steps is a 
2 ADJUSTA-BRACE Washington Aluminum Co.-A_ catalog o1 
ture discussing the Adjusta-Brace for quick available. ‘The grating is non-aparking, non 
and positive form alignment is now available Kerrigan tron Works, Inc. -A new 8-page cat- Aeeuels sind siaintenanoscdras, ite special 
Providing a swivel action for quick positioning alog on three types of aluminum grating, Roll- Teak eaten extrusion gives it superior 
and adjustment, the Brace consists of 2 units Lock, Riveted and Pressure-Locked, is now tructural strensth, vet it le licht in welent 
connected by a 2 x 4, 2 x 6 or a 1-in. id. pipe available. It contains load tables and engi- Annther feature fa that cutouts ave Gat bat 
It is light in weight, durable, and inexpensive neering data on all types and in-use illustra- banded by a continuous weld. The erating is 
A savings in time and labor compared to the tions or photographs. Lightweight, non-mag- available in unset pattern for maximum non- 
conventional method of bracing has been re- netic, non-corrosive, aluminum grating has no directional, non-skid safety or plain desigt 
ported maintenance cost and its high strength in- 
sures many years of service 
3 ALL-PURPOSE EARTH AUGER 8 ASPHALT CURBS & GUTTERS 


Acker Drill Co., Inc.—will send free of charge PLEASE PRINT The Asphalt institute & 
a copy of the Bulletin 40-R, describing the all- ruction ~secge ® for Asphalt Curbs & Gu - 
purpose earth auger. which is a highly versa- ters combines the features of a popular 
tile and useful unit for developing rock pro- NAME CLEARLY brochure re — detailed a ie 
of a manual irst issued as a popular booklet 
the revised edition includes The Asphalt Insti 
. + tute specification with important Notes to the 
Mail I his COUPON To-day mf yngineer. An appendix includes the standard 
: "HA pecification for this type of construc- 

i The price is $.20 
There is a charge for this book. Make 


33 West 39th St., New York 18, N. Y. 9 ASPHALT LINER MANUAL 
Please have the literature indicated by the circled CATALOG DIGEST num- W. R. Meadows, Inc.—announces the avail- 


. ability of a “Hydromat” Asphalt Liner Manual 
bers in the October 1958 issue sent to me without obligation. The “‘Hydromat” Manual fully describes ap- 
plications and contains installation informa- 

1 2 3 4 5 6 7 8* Gg 10 WI 12 13 14 15 tion, necessary technical engineering data and 
pecification information. This is not a sales 

16 17 18 19 20 22 23 25 26 27 28 30 catalog, but strictly a Technical Data Manual 
31 35 3738 40 42 


46 52 55 57 
61 67 68 70 The Texas Co.. Step-by-step of 
various types of asphalt road and street con- 
76 80 82 85 struction are presented in a 24-page illustrated 
booklet The types covered include Asphalt 
" ad 7 100 Penetration Macadam Road-Mixed Asphalt 
106 110 112 119 Surfaces and various low-cost Asphalt Sur- 
face-Treatments for roads and streets. A se- 
121 125 127 130 134 ries of helpful tables will assist in estimating 
136 139 4140 142 149 asphalt and aggregate quantities for project 
151 154 155 157* 160 164 
166 169 170 172 179 11 AUTOCOLLIMATING THEODOLITE 
Kern Instruments, Inc.—Information is avail 
181 184 «(185 187 190 194 able on the Autocollimation Eyepiece, which 
196 199 200 202 209 when attached to the DEM ay _rmeodolite 
becomes an integral part o e instrumen 
211 214 215 217 224 Total telescope magnification is 23x, working 
* distance up to 100 ft indoors. The light source 
226 229° 230 232 235 239 is an easily replaceable standard 3-V or 6-V 
241 244 245 247 250 253° 254 bulb. The instrument can be used for normal 


urveying without removing the eyepiece by 


256 258 259 260° simply switching off the light which illu- 


minates the reticule 


60 10 ASPHALT ROADS 


*There are charges for items Nos. 8, 36, 108, 157, 229, 233, 253 and 260. See Notes 


below these items. 12 AUTOMATIC GATES 
Thompson Pipe & Steel Co.-This catalog il- 
lustrates and explains 3 devices which control 
To receive Literature—Firm Name and your Position must be given. upstream and downstream water levels and 
co flow without usual floats and supervision 
J Am. Soc. C.E. Member On-the-job photos and diagrams show the 
many irrigation and water-works applications 
Non-Member These gates are made on the widely-adapted 

Neyrpic principle 


Position 
13. AXIAL FLOW PUMPS 


Firm Name 

S. Morgan Smith Co.—This catalog covers both 
H adjustable-blade and fixed-blade axial flow 
Firm Address—Street pumps, a high capacity design which provides 
the most economical method of pumping where 
City Zone and State ee oe RE oe large volumes of water under low heads are to 
performance characteristics, settings, 
NOT GOOD AFTER November 15, 1958, for readers in the U. ‘.. but requests will be engineering data, detailed specifications, and 

pted to December 31, 1958, from readers outside of this country. controls 
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LACLEDE DESIGNED REINFORCEMENT SPEEDS 
REPLACEMENT OF CONCRETE BRIDGE DECK 


A ticklish problem arose in the renovation of MacArthur Bridge, span- 
ning the Mississippi River at St. Louis. Three existing pavement lanes 
were to be replaced with concrete slabs, reinforced with Laclede Multi- 
Rib Round Reinforcing Bars. To permit uninterrupted traffic flow over 
the bridge, the project was to be accomplished a lane at a time. 


the problem: Vibration from traffic on a completed lane would be transmitted through 
the tie-bars, disrupting bond of the reinforcement to newly-poured 
concrete in the adjoining lane. 


the solution: Laclede engineers, cooperating with the Bridge Department of the City 
of St. Louis and C. E. Smith & Company, consulting engineers, designed 
special tie-bars with three-inch-wide bands of asphaltic material 
wrapped around the point where they passed through the center joint. 
Vibration from heavy vehicular traffic was cushioned and absorbed by 
these flexible wrappings. Bond of reinforcement to new concrete in the 
lane under construction remained unaffected during the entire setting 
and curing period. 


General Contractor: Fruin-Colnon Contracting Co., St. Louis. 


LACLEDE STEEL COMPANY 


SAINT LOUIS, MISSOURI * Producers of Steel for Industry and Construction 
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14 BALL-JOINT COLUMNS 18 BORINGS tions for wire trand and rope used on guyed 
structures and suspension systems of all kind 
tndustrial Tectonics, Inc.—A two-page bro- Raymond Concrete Pile Co.-A booklet ‘‘Sub- except major suspension bridges. The four 
chure illustrated in color describes the stain- soil Investigations for Foundations" Catalog basic sections are: Bridge Strand, Standard 
less steel balls, up to 11%2 in. in diameter and B-7 explains the reason for subsoil investiga- Galvanized Bridge Rope, Galvanized Wire and 
grooved in three directions to hold lubricant, tions, what Gow borings are and how they both Standard and Special Fittings 
which act as permanent spherical bearings in are made, and the results obtained. Illus- 
ball-joint columns. The columns support an trated are methods for making borings and 
elevated structure, move freely with all hori- taking samples, and various types of rigs in 22 BRONZE PRODUCTS 
zontal deflections of the structure, and are operation 
not subjected to high bending stresses M. Greenberg's Sons—The complete line of 
bronze products described in this catalog in- 
cludes such items as fire hydrants and indus- 
19 BRIDGE FLOORING trial valves; bronze valves for Navy, Mari- 
15 BALL-JOINT PIPE American Bridge Division—This 32-page book- time and industrial use; plumbing specialtie 
let contains complete engineering drawings Josam drains and interceptors; and bronze 
American Cast Iron Pipe Co.—In order to fa- and design data for all available I-Beam- plaques and letters 
miliarize the users of pipe with the merits of Lok sizes, plus detailed coverage of Specifi- 
the American Molox Ball Joint, this 30-page cations, including the type of steel, erection 
fully-illustrated brochure contains a detailed fabrication, painting, field assembly and 23 BUILDING SAVERS 
description of the joint, valuable suggestions welding. A brief discussion of composite T- 
for installing the pipe, dimensions and weights beam action between I-Beam-Lok flooring L. Sonneborn Sons, Inc.—A 1l6-page brochure 
and other technical data and steel stringers is also included of building construction and maintenance 
data covering the company’s water-proofing 
floor treatment admixture and protective 
20 BRIDGE FORMS coatings. The product descriptions include 
16 BEARING PADS definitions directions advantage coverage 
Granco Steel Products Co.—-This bovklet con- and specifications. Known as Building Saver 
Voss—An illustrated catalog concerning mold- tains product description, application data, these quality products are the tested solu- 
; ed Neosorb and pre-formed Sorbtex bearing job photographs and illustrations of the Sip tions to your building construction and main- 
pads is now available. Especially suited for Bridge Forms, which are permanent galvanized tenance problem 
pre-stressed concrete or steel construction forms for concrete bridge deck slabs 


they give full beam conformation and assure Eli 


1inating the removal of forms, they are 
: pre-calculated permanent set with limited de- designed to fit permanently over or between 24 CABLETRAYS 
oA flection stringers. The forms provide a safe working 
platform of steel, which becomes a part of the The Globe Co.—-Cataglog #8572A on Globetray 
finished structure and requires no mainte- ladder type tray, and Cable-Strut, basket type 
nance, and they eliminate delays while con- com te engineering data a 
17 BOILER AND STOKERS crete cures and old fashioned forms are fabrication, sizes, etc. as used 
stripped, giving faster construction and earlier 1 cables and/or copper and plas- 
The James Leffel & Company—Complete de- bridge completion 


scriptive and specification information on 

rugged Scotch boilers for gas, oil and coal 21 BRIDGE SPEC TIONS 

firing and automatic underfeed stokers for PECIFICATION 

Scotch type boilers is given in a 28-page PLEASE BE PATIENT 
bulletin 236. This richly illustrated brochure John A. Roebling’s Sons Corp.--This 22-page 


includes test results, performance data, and booklet contains the information required for 
complete details of design and construction the selection and preparation of specifica- YOUR REQUESTS TAKE TIME 


Directly Readable Flow Charts 


Obtain graphic records of liquid flow directly readable in million 
gallons per day or gallons per minute over various sizes of 


Parshall flumes. The same recorder can also be used with charts 


reading in feet and hundredths to record 
| Ife head or surface fluctuations in lakes, 
. streams, wells. Write for free Bulletin 24. iam 


The planning and efficient operation 
of any project which involves measurements of flowing 
liquids is based on flow data which can be obtained 
with STEVENS Recorders. These instruments are at 
work compiling data on hydroelectric and flood control 
projects and in water works, sewage disposal plants, 
irrigation and industrial installations in all parts of 
the world. 

Experienced technical staff available to supply product 
information for liquid measurement installations, Write, 
giving description of project and scope of data desired. 


LEUPOLD & STEVENS INSTRUMENTS, INC. 


4445 N. E. GLISAN STREET + PORTLAND 13, OREGON 
specialists in hydrologic instruments for over half a century 


2 


HYDROGRAPHIC DATA BOOK 


invaluable for your reference file 

124 pages of technical data on recorder in 
stallations, plus a wealth of hydraulic table 
and conversion tables. $1 copy. (No COD’s. 
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Bulkhead and Anchor walls built 
with Steel Sheet Piling for Pier 1 in Brooklyn 


Just south of the Brooklyn Bridge is the Brooklyn-Port 
Authority's new Pier 1, shown during construction. Solid 
fll construction is being used, with steel sheet piling used 
as a bulkhead wall at the water-side. A second sheet piling 
“deadman” anchor wall is connected by tie-rods to the 
seawall. 

To be a large L-shaped structure, Pier 1 is expected to 
be completed in 1959. It will have 30-ft wide aprons, 


256,000 sq tt of shed space, a 20 ft-wide loading platform 


CIVIL ENGINEERING + October 1958 


to handle 80 trucks, and a 360,000 sq ft paved upland area, 
An existing pier is being incorporated into the overall plan 
of Pier 1. 

Bethlehem supplied the steel piling for Pier 1 as well as 
for other important projects in the extensive Brooklyn 
marine terminal development program. 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


the Pacific € 


peTHEEHEN 
EL 


BETHLEHEM STEEL & 


Bethlehem Pacific Coast Steel Corporatior 
xport Distributor: Bethlehem St Coroorna? 
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29 CAST IRON PIPE, HYDRANTS AND 32 CHAIN LINK FENCING 


25 CAR CATALOG 


Oldsmobile Div., General Motors Corp.-—In VALVES Aluminum Company of America—A new sSix- 
beautiful 4-color rendition, the 32-page 1959 . : page iuvld-out brochure of suggested standard 
car model catalog illustrates all 15 glamorous R D. Wood Company—A general catalog pecifications for aluminum chain link fence 
new Oldsmobile offerings, with complete has been issued providing full details of is now available. It contains complete descrip- 
equipment and accessory information, plus full weights and dimensions of “sand spun”’ cast tion of fabric, fasteners, braces, posts, rails 
specifications for each series, Ninety-Eight iron pipe and cast iron fittings. This catalog and post tops, and it suggests specifications 
Super 88, and Dynamic 88 also features fire hydrants, gate valves and for alloys, with alloy designation of ASTM 
ther products manufactured by this company Typical details of components are also pic- 
tured 

26 CARPULLERS 
Superior-Lidgerwood-Mundy Corp.—A 24-page 30 CEMENT LININGS 33 CLAD STEEL BRIDGE BEARING PLATES 
2-color bulletin C-616 ‘“‘Carpullers for Easy 
Moving Rolling Loads’’ has been issued, with Centriline Corp.—The Centriline Process for ce- Lukens Steel Company—A discussion of the 
descriptions, illustrations, data, tables and 1ent mortar lining steel, cast iron, concrete development of Lukens clad steel for bridge 
specifications for Carpuller requirements. II- and terra co pipelines in place and which bearing plate applications together with a 
lustrates and describes the Electric Capstan has been available in the diameters 16 in. to description of types of plates presently avail- 
Carpuller for car moving, barge moving, pipe 144 in. can now be used in pipelines as small ible 
bending or any haulage of similar nature 4 in. in diameter. This new adaptation of 
also Tugmore Capstans, Horizontal Head type Centriline Process for small pipelines eli- 
Capstan Carpullers, Drum Type Carpullers lates the necessity for excavations at later- 34 CLAD STEEL EQUIPMENT 
Friction Drum Type Carpullers, etc and corporation cocks and 1s fully described 

n the new trated catalogue Lukens Steel Company—A description of the 


development and manufacture of Lukens clad 
teels including data on types of cladding, 
ding thicknesses, testing, clad steel heads 
ating clad steel and various clad steel 


27 CAST IRON PIPE 


Cast Iron Pipe Assoc.—-A booklet on the flow 31 CHAIN LINK FENCING 
capacity of cast iron pipe is now available. It ications 
includes flow tables based on the Williams- Aluminum Company of America—A new 16- 
Hazen Formula age booklet outlining the many advantage 
n chain link f z in the high- 35 CLAY PIPE 


justrial and municipal and _ public 
28 CAST IRON PIPE igency markets has been published. Text ma- National Clay Pipe Manufacturers, Inc.-—Thi 
] 48-page fully illustrated brochure entitled 


terial is relati f and the brochure con- 
tions of actual applications The Story of Clay Pipe’’ contains an his- 


U. S. Pipe & Foundry Co.—-An 8-page booklet 


on centrifugally cast, Tyton Joint pipe for i In addition, tabular data torical record of clay pipe, its contribution to 

water or other liquids. The newly developed and charts based on published ASTM test re- America from the beginning of the 20th cen- 

Tyton Joint is simple, sturdy, and tight ilts | ument the perform- tury to the present, and a look into the future 

Illustrations show details of joint and methoc ance of al Zz in various industrial of American homes, industries and communi- 
y 


of assembly 


36 COFFERDAMS 


Spencer, White & Prentis, Inc. Cofler- 
dams,” by Lazarus White and Edmund Astley 
Prentis is a trusted source-book covering ac- 
tual design and construction of cofferdam 
the theoretical features. The price 


| N. B. There ts a charge for this book. Make 
| checks payable to Spencer, White & Prenti 
Inc 


37 COMBINATION GRADER AND 
VIBRATORY COMPACTOR 


Galion tron Works & Mfg. Co.--Leaflet No 
424 describes how you can grade and compact 
with one machine. This unit is a combina- 
tion of the Galion Model 503 Motor Grader 
and a Jackson Electric Vibratory Compactor 
This combination will meet most density spec- 
ification for granular soil normally used 
for base and subbase construction 


Model 255A 
SURVEY 


38 COMPACTION EQUIPMENT 


The Galion tron Works & Mfg. Co.An in- 
formative, well-illustrated, non-technical, 16- 
page pamphlet covering all types of rollers and 


other compaction equipment has been pub- 
ished. This treatise will be especially helpful 


Edo Model 255A Survey Depth Recorder, designed expressly for under- li 
“ sf to anyone who has previously had no oppor- 
tt y to study the subject of soils and mate- 


water dredging and cable laying operations, employs an extremely narrow 
compaction, the problems encountered 
beam pattern (6° at —10 db) to obtain precise, detailed contour informa- the application of the various types of 


. » , , equipment available 
tion. High operating frequency, 110 kc, minimizes penetration of silt or mud ss 
with the result that the recorder accurately pictures the soft bottom that 39 COMPLETE FABRICATION FACILITIES 
is of concern in dredging. 
Washington Aluminum Co., Inc.—This catalog 
Also available is Edo’s Model 255B Survey Depth Recorder, with standard hows the many unusual aluminum fabrica- 
tions for industry. Among the fabrication as- 
beamwidth (20° at —10 db), the ideal equipment for deep depth, penetra- ignments have been: water and sewage equip- 
ment, rigid and suspensic bridges, tanks 
tion and general survey. With dual beam transducer, Model 255B can in- hoppers, structures for loading platforms 
buildings, cranes, and special applications 
crease beamwidth to 40° at —10 db. The company also offers assistance in resolvy- 
Edo Models 255A and 255B are both manually adjustable for transducer Minas 


draft or sound velocity and record in eight overlapping ranges, 0 to 250 


fath 
— RETURN THE COUPON 
Ez For illustrated brochures, write Dept. V-10 TODAY FOR IMMEDIATE 
ZO CORPORATION, College Point, L. I., N. Y. RESULTS! 
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a DID YOU MAKE YOUR CHECKS PAYABLE TO THE PROPER COMPANIES? a 
DEPTH 
RECORDER 


CATALOG DIGESTS 


Reinforced round 
40 CONCRETE CONTROL FACTS concrete piers support 


The Master Builders Co.—-Facts about Pozzo 
lith for improving control of concrete proper- 
ties are described in a well indexed 16-page ] é d 

booklet. An explanation of how it controls e eva e expressway! 
water content, rate of hardening and en- 
trained air in concrete and the beneficial ef- 
fect of these controls on concrete in both the 
plastic and hardened state are outlined. In- 
formation for obtaining consultation or further 
reports on the use of Pozzolith in specific 
obs is also given 


41 CONCRETE FORMING SYSTEM 


Economy Forms Corporation A catalog with 
pictures is offered showing a complete form- 
ystem available to contractors on a 
basis. The easy adaptability of 

to all types of form work, plus engi- 
neering layout service on each new project, 
together with a complete steel form good for 
a lifetime of service makes the new EFCO 
form an attractive investment for the large 
and small builder. Also available, a four-page 
leaflet covering forms for prestressed or pre- : : 
cast concrete beams, etc Overpass piers 
on new US 4] 
Expressway 
near Kenosha, 
42 CONCRETE FORMS & ACCESSORIES : Wisconsin. 
P m Wisconsin State 
Universal Form Clamp Co. prepared a Highway Dept., 
16-page catalog which illustrates and describe engineers 
their complete line of concrete forms, form : peek “or pin —_— Linnan 
highway product The catalog makes a handy end 
Company, 
contractors 


43 CONCRETE PIPE 


Vulcan Materials Co..-The brochure gives all 
pecifications, photographs of products in use 


in major pressure and non-pressure installa- ° * . 
tions and other data regarding this high Time-saving, money-saving 


trength, durable, precision-made, economical 


concrete pipe. Cores cut from Cen-Vi-Ro pipe 
have tested as high as 13,440 lb per sq in. It 
fully meets or exceeds requirements of ASTM 


designation C-76-57T, AASHO designation 
M170-57 and AWWA “specification C302-57 


In filling out the coupon, please print 


clearly and be sure that you furnish a 
were used to construct the piers 


complete address. 


Another success story for Sonotube Fibre Forms! In this case. 


44 CONCRETE PRECISION BUMP CUTTERS the piers formed are 30” and 36” in diameter and range from 


Concut Sales, Inc.—A 2-page catalog illus- See us at the 14° 6" to 17 high 
trates and describes the conc ut precision bump But whether the structure is an overpass, bridge or building, 
cutte "kly i efficiently e ates : 
ASCE Show contractors everywhere have learned that Sonoco Sonotube 
within the tolerance of %%-in. deviation in Fibre Forms provide the fastest, most economical method of 
16-ft. It also develops varying degrees of forming round columns of concrete 
ext ti the vidt of 
h Booths 34-35 Sonotube Fibre Forms take less time to erect, require minimum 
bracing and are easy to strip. Because of their versatility, low 
, cost and easy handling, these fibre forms save time, labor and 
Statler-Hilton money! 
45 CONCRETE RESURFACING Order Sonotube Fibre Forms for your next job... sizes from 
Hote! 2” to 48” L.D. in standard lengths of 18 feet. Can be sawed to 
required length on the job. Available in other lengths to 48 
feet if required 


Portland Cement Association—This pamphlet 

is divided into two sections—design of re- 

surfacing and construction of resurfacing. A Oct. 13-17 

few s covered are: de ct. |3- “ar 

The patented Coated Sonotube Fibre Form is the standard 
for finished columns. A premium form, Seamless Sonotube 


concrete mixes, preparation of old slab, prep- . : 
aration for widening, and forms and form (pat. pend.), and a wax-coated fibre form are also available. 


etting. Single copies di ributed free only in See our catalog in Sweet's 
the U. S. and Canada 


For complete information and prices, write 


46 CONCRETE SAWING EQUIPMENT 


. 
Concut Sales, Inc.—A bulletin illustrates and ‘ HARTSVILLE, S. C. 
describes the complete line of Concut Con- LA PUENTE, CALIF. : _ 
crete Sawing Machines, Supreme Diamond * MONTCLAIR, N. J. 
Blades and Abrasive Blades. Included in the * AKRON, INDIANA ; 


line is the Model R-85 Lightweight machine 
for sawing concrete up to 3-in. in depth, * LONGVIEW, TEXAS e 
Model-S-200 Standard machine for sawing up * ATLANTA, GA. 
to 5-in. in depth, the Self-Propelled Concut 
and the Jointmaster for large air base and BRANTFORD, ONT. 
MEXICO, D.F. SONOCO PRODUCTS COMPANY 


highway sawing jobs 
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ngineered 
construction 
sales 
are made 
reaching 
you! 


To meet the challenge of today’s record engineered con- 
struction boom means a never ending search for new and 
improved construction equipment, installed equipment, 
materials and supplies. Civil engineers who influence, 
specify, and buy for engineered construction read the 
advertisements in CIVIL ENGINEERING because they 
contain information of value to them in their work. 


Only CIVIL ENGINEERING reaches, informs, in- 
fluences and sells 43,000 civil engineers, 90% of whom 
have met the rigid ASCE requirements for membership. 
Average reading time is nearly 3 hours per issue. 


As a reader of CIVIL ENGINEERING you know its 
value in your professional work. If you or your company 
also have products and services for the engineered con- 
struction market, CIVIL ENGINEERING can help 


make the sale! 


Published by 


Important Facts from two Studies 
by the Construction Division of 
The American Society 

of Civil Engineers 


Engineers are educated to specify and buy! 


CIVIL ENGINEERING 


The American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 


October 1958 * CIVIL ENGINEERING 


American Society of Civil Engineers mem- 
bers are dominant in all fields of engi 
neered construction—26 major types of 


projects specifically mentioned. 


One or more of almost all types of con- 
struction equipment are used by Civil 


engineers on these construction projects. 


Civil engineers have a major influence in 
the specification of practically all con- 
struction material and installed equipment 
required to complete the 26 major types 


of projects. 


Civil engineers are highly brand conscious 
and have definite brand preferences for 
virtually all construction materials and 


equipment. 


Civil engineers hold important executive 
positions and have responsible charge of 


work in all areas of construction. 


Civil engineers consult frequently and ex- 
tensively with their opposite numbers in 
other organizations in the process of 


specifying and buying. 


Civil engineers hold important positions 
in contractor organizations and select or 
directly influence the purchase of equip- 


ment. 


Civil engineers in consulting or awarding 
agencies also influence equipment pur- 


chases. 


Civil engineers spend almost twice as much 
time reading their Society magazine, 
CIVIL ENGINEERING, than any other busi- 


ness publication. 


KY 
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ES 130 
SURVEY 
DEPTHOMETER 


For salvage, submarine survey and channel inspection 

. all-purpose. Completely portable, lightweight .. . 
four scale ranges 0/65 feet, 60/125 feet, 120/185 feet 
and 180/245 feet. Accuracy 12 of I‘ 
6 or 12 volts DC or 115 volts AC. Single transducer. 


Base price $1175. 


UNDERWATER TV CAMERA 


UTH 4 
( omple tely port ible 3-unit Closed Circuit TV specially 
designed for depths to 180 feet. Diver holds camera 
(approx. 4 Ibs. relays continuous high 
definition picture to Monitor screen on boat or land. 
Complete with surface Control Unit. Approx. $4,000. 
Brochures mailed on request ¢ All prices F.O.B. New York 
Write for name and address of Dealer nearest you 


BLUDWORTH MARINE 


Division of KEARFOTT COMPANY Ine. 
1500 Main Avenue, Clifton, N. J. 


A SUBSIDIARY OF 
GENERAL PRECISION EQUIPMENT CORPORATION 


c. Operates on 


submerged) 


SYMPOSIUM ON ROCKFILL DAMS 


DwuRING the June 1958 Portland (Oregon) Con- 
| vention of ASCE, the Power Division sponsored | 
| a series of papers which comprise a Symposium 
| 


on Rockfill Dams. These eighteen papers and 
three papers on the same subject from former 
ASCE meetings, have now been gathered into a 
| single volume. These papers present the design, 
construction, and maintenance problems encoun- 
tered on rockfill dams in the United States and in 
|| other countries. 

|| Uf vou desire to obtain a copy of this 500-page 
volume, use should be made of the accompanying 
order form. 

American Society of Civil Engineers 

33 West 39th Street, New York 18, New York 


Please send me copy(s) of the Symposium on 
Rockfill Dams (Proc. Symp. Series No. 3) at a list price 
of $8.00 each (S0% discount to members of ASCE). 

Enclosed is my remittance. 
[] Charge my ASCE account. Grade 


| 
| NAME 


STREET 


CITY 


ZONE STATE 
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*No. 74, 75 and 76 


GREENBERG 
California type HYDRANTS 


are preferred everywhere! 


The most widely preferred design throughout the Western 
States, Panama, South America, Hawaii, the Philippines, 
South Pacific and Saudi Arabia. These improved hy- 
drants have received the endorsement of fire chiefs, water- 
works superintendents and engineers everywhere. 


SPECIFICATIONS 


e FAST BREAKING VALVE DESIGN 
Seat angle provides maximum efficiency, 
minimum resistance, quick opening and 
full flow of water. Eliminates water ham- 
mer and valve chatter at full 200 Ibs. 
working pressure. 

e Independent valve for each outlet 

e Full waterway 

e Curved deflector head—assures full pres- 
sure by reducing friction. 

e Simple construction. All bronze working 
parts and heavy cast iron body give long, 
trouble-free service. 


We also manufacture a complete line of industrial and maritime bronze 
valves and fittings, plumbing specialties, hose goods, hardware, plaques, 
tablets and letters. 


Please send for your free 
copy of our Catalog T. 


BRONZE PRODUCTS 
4, M. GREENBERGS SONS 
765 Folsom St. + San Francisco, Calif. + EXbrook 2-3143 5 
Offices in Principal Cities throughout, the United States 
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r 500 to 150,000 sq ft EDR and 10 to 125 55 COST DATA 


si. Included are applications, cut-away draw- 


47 CONCRETE TESTING EQUIPMENT 


Forney's Inc., Tester Div.._-The manufacture: ngs, selection table dimension prints and Barco Manufacturing Company-—Of interest 
ffers a series of twelve single page circulars specification earthmoving contractors is a bulletin of cost 
2 iescribing a complete line of low cost plant for soil compaction in restricted area 
and jobsite testing machines for cylinders ifications accompany the data 
cubes, beams, blocks, pipe, tile and lintels 51 CONSTRUCTION & ENGINEERING 
Data on Cy er Capping Apparatus, Kelly 
Cones, Cube Molds and other FUNCTIONS 56 CRAWLER TRACTOR 
ati > 
cca Macco Corp.——-Offered free of charge is a de- 
criptive brochure containing thumb-nail Allis-Chalmers Mfg. Co.--Operating advan 
ketches of the functions of the company tages and engineering features of the HD-6 
Diesel powered crawler tractor are described 


jiaries. Included 


( 
48 CONCRETE WATERSTOPS liversified divisions and sub 

are the Construction Divis in a new 14-page catalog (MS-1251). With 
Water Seals, Inc.—Labyrinth® Waterstops are Builders, Inc Pipeline Division; Lumber Di- HD-6E specifications included, this literature 
manufactured of polyvinyl plastic, which helps vision; Refinery & Chemical Division; Belyea brings up-to-the-minute HD-6 crawler tractor 
naintain a constant, strong, watertight bond Truck Co.; Pacific Crane & Rigging Co.; Pa- to the reader. Numerous eraph 
between concrete joints. This catalog describes cific Dredging Cc o.; Rig Building Division; and catalog views of the tractor 
the convenient features of Labyrinth® Water- the Drilling Fluid Division omponents and a cutaway view of 
stops, including those which render it resist- ractor help the reader visualize the 
ant to age, chemical and weathering changes of the brochure 
Blueprint type specification drawings include 52 CONSTRUCTION EQUIPMENT 


the Labyrinth, Fle xtrip, Cellular and Dumbbell 


ion Diversified 


\ terstor in ious size able 1 
ane A International Harvester Co.--Some of the 57 DAM CONSTRUCTION & 
he recommended joint application and water } l 
3 r eq uipme ent listed in this pamphlet are: crawler 
head for each size and kind of waterstop MAINTENANCE 
rac Tab 1auler vpay- 
craper kid-shovels and sideboon Photo- : > 
er wh ; and Garp spec ific at ee Ss are ‘ included Intrusion-Prepakt, Inc. The 12-page Prepakt 


f & PREFABRICATED 53 CONSTRUCTION REQUIREMENTS ee dam rint. tructl ’ and repair in- 
manufactured of durable polyvinyl “plastic Connors Stee! Div. H. K. Porter Co.—Manu- Speer 


the ability to maintain a constant wa- 
it bond between concrete joints, are 
available in either fabricated form for special 
applicati standard linear form. This 
catalog recommended applica- 
tions for various types of water- 


nished, merchant and rein- 


58 DEGRITTING CLARIFIER & CLARIGESTER 


Dorr-Oliver, Inc.—-A 4-page, two color bulle- 
tin, No. 6412, describes the design, operation 


stops, incluc maximum water heads, spe- 
ot fic joint on ar advantages of a new oe tting device 
54 CONTRACT PUMPING adaptable to both primary Clarifiers and the 
ee Dorr Clarigester. Entitled The Degritting 
trated 
American Deer akerisig Corp.—-A well illustrated Clarifier & Clarigester it also includes in- 


describing the predraining of many stallation photographs and sectional elevation 
projects of typical and unusual irawings of typical grit handling facilities of 

the services and benefits of his new desig? 

in which this company spe- 


50 CONDENSATION RETURN UNITS 


Aurora Pump Div., The New York Air Brake 
Co.—Bulletin 114 has complete information 
about the Type C Cond ation Return Units cis 


53 DENSION CORE BARREL 


Acker Drill Co., tnc.—-offers free of charge 
1 copy of Bulletin 1100, which describes the 


new improved Dension Core Barrel, Acker ha 
obtained exclusive manufacturing rights to 
the tool The brochure illustrates and de- 
cribes how the core barrel operates. The cut- 

y drawing of the barrel shows all of the 

ALL ALUMINUM mportant operational feature 
I ai POD 60 DEPTHOMETER, CAMERA, LOCATOR 

Bludworth- Marine—-Literature describing the 


' transducer survey depthometer ES 130 
PRECISION ENGINEERED FOR is portable, weighs under 40-lb and per 
HEAVIEST DUTY, THE ALL NEW 


with great flexibility and precision 
available. Also provided is information on an 
underwater TV camera with a continuous pic- 
ture on monitor screen on boat or land, with 
depths to 180-ft; and a metal locator which 
pinpoints ferrous and non-magnetic metals in 
fresh and salt water. Pressurized to depths ur 
to 160-ft, thi vcator weighs 11 2-lb ub- 
nergeé 


tripod replacing the 

f troublesome wood ronze 

tripods! Much easier to carry wb 61 DESIGN MANUAL 
Double Lock TN h4 5 

Knobs Close th t W. R. Meadows, Inc.—-has prepared a manual 
i style tripods. entitled ‘‘Design Techniques for Controlling 
einch Long : maintenance or refin hing, can’t oisture in Building Structures." This man- 
Collet For i split, warp, ual, prepared by a firm of technical engi- 


360-Degree stick! + neering writers, was origina planned to sell 
for $1.00 per copy. However, as this problem 
Grip On Leg 2 . is of vital interest to all in the construction 
industry, this company will now send a free 
j copy to all architects, engineers and builder 
8 Thd.) Fits all stand— who desire a copy for their file 
ard instruments 
(Other 
62 DESIGNING WAREHOUSES WITH 
Height closed 36" V-LOK 
Legs extended 58” 
Macomber, Inc.-—-This 20-page, illustrated bro- 
Sh Weight Ibs. chure about V-Lok interlocking structural 
Ipping 5 : : Construction: Aluminum members includes typical framing plans of 
5 castings with Aluminum | two bay sizes, and a diagram of a sidewall 
Wt. 10 Ibs : 7 reversible tubular legs, sections to help design any type of warehouse 
Fi A required. Three other brochures on V-Lok con- 
ER : fittings. nish: Anodized cerning computer platforms, school construc- 
PRICE : roa in high-visibility colors, | tion, and the reduced time and cost of V-Lok 
resistant to all weather. | are also available 


sr" 4 SAFE. LOCK In 870 West 25th St. 
C. Hicleah, Florida Please give your complete address. 
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a job for the 
ANNEY 


©.D 


Conventional Collector. Proven by indus- 
tries the world over, the collector that yields 
more naturally filtered water, with less equip- 
ale ment, less personnel, and fewer pumps than 
ony other conventional collector. 


A Few Industries 
Now Using the 
Ranney Method 


Infiltration Gallery. The gallery, engi- 
neered by Ranney, provides industry a low 
cost water supply. The gallery provides large 


Granite City Steel Co. 


U. S. Steel Corp. bea 
: quantities of clear non-turbid water in a 
Wheeling Stee! Corp. 
revolutionary yet economical way, and it re- 
Shell Oil Co, quires no maintenance, 


The Texas Co. 

American Cyanamid Co. 

Eli Lilly and Co. 

Allied Chemical & Dye Corp. 

Monsanto Chemical Co. 

Mead Corp. 

MacMillan & Bloedel Ltd. 

E.1. DuPont de Nemours & Co. 

Olin Mathieson Chemical Corp. 

Timken Roller Bearing Co. 

Ranney Intake. The Ranney Intake, already 

has proven that plants and factories can ob- 

tain surface water both efficiently and eco- 

nomically. The Ranney Intake can usually fit 

into the design of your engineering depart- 
ment or consultant. 


Ranney Vertube. Small industry and low 
volume users can now hove a natural grovel 
vertical water well at low cost. Engineered 
with the same Ranney precision that has made 
their method o must for industry. 


ANNEY 


METHOD 


= 1 
Ranney Method Water Supplies, Ine. 
841 Alton Ave. Columbus 19, Ohio 
Associated With 
Ranney Method Western Corporation 
Ranney Method International, Inc. 
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SAW CONCRETE & ASPHALT 


FASTER 


witH THE ALL-WEW 


Over 36 


Features 


Other models 
from 1% H.P. 
Gasoline or Electric 
Priced from $395 


Mr. Clipper 


| 

| 

Genuine Clipper 
Products Sold Di- ff 
rect—Immediate [J 
Shipment From | 
Factory Branches 
Coast To Coast | 
| 


Found on No 


BEST BLADES 
For Every Saw 
Any Job! 


Choose from the world’s 
largest selection of 
Premium Quality Dia- 
mond Blades for the 
Fastest Cutting at 
the Lowest Cost on 
any job. Let your 
Clipper Factory 
Trained Repre- 
sentative help 

you select the 

right Saw and 
Blades for 
your job! 
Call him 
Collect 
Now! 


CLIPPER MANUFACTURING CO. 
2806 WARWICK @ KANSAS CITY 8, MO. 429X 


O Send Information on Your 36 H. P. CONCRETE SAW 

O Send Information on ALL Models Concrete Saws 

QO Send Information on Clipper Premium Quality 
DIAMOND and GREEN-CON Abrasive Blades 

© Send My Clipper Factory Trained Representative 
to see me. 

NAME 

ADDRESS 

CITY 


STATE 


=, 
| CONCRETE SAW 
mili Other Concrete Saw! 
(<4. by Men Who 
Industry 
| 
Hn \ 
| | 
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CATALOG DIGESTS 


67 DRAFTING PAPER 


63 DIESEL CRAWLER TRACTOR 65 DIRECT READING LEVEL ROD 


Allis-Chalmers Mfg. Co.—-A new 14-page cata- Lenker Mfg. Co.—This brochure describes and Clearprint Paper Co.-Some of the features of 
»¢ (MS 1289) pointing up features of the HD- illustrates the accurate and rapid method of Clearprint fade-out paper include easiness o1 
3 diesel crawler tractor is now available. Illus- reading elevations on the rod direct. When the the eyes. erasing without ghosting, and faster 
rations and text matter highlight features of graduations, which are numbered downward harper reprceductior 

the tractor. A gate fold permits a large cut- on the movable steel band, are set to the ele- 

away view of both gear transmission and vation of the bench mark, all readings are 

torque converter models. A 2-page spread tells elevations 

of matched equipment available for this trac- 68 DRAFTING PENCIL 
tor. Specifications are also included 

66 DRAFTING EQUIPMENT J. §S. Staedtler, Inc.—The leaflet ‘Won't 
Smear on Mylar!" gives infor tion on Mars 

64 DIGITAL COMPUTER Eugene Dietzgen Company—-Some of the prod- Duralar, the new d z pencil especially de- 

ucts described in this 208-page illustrated veloped for work on the new matte-surface 

Bendix Aviation Corp., Bendix Computer Div.— catalog are: drawing boards, moisture proof Mylar tracing films. It will not smear, keep 

A new, illustrated bulletin on the G-15 general tracing cloth, graph sheets, triangular scales, its polr reproduces perfectly. 

purpose digital computer is now available slide rules, drafting tables and sectional fil- Drawine with soap and wa- 

Featured is a full description of the simpli- ing cases. A price list is included er, and out lo of detail 

fied program 1g of this low-cost machine Duralar i i pecial new degree 

of hare Kl t K5 n penci lead 


which places among the easiest computers 


to use Engineers can be taught coding tech- PLEASE PRINT 


niques within 2 to 4 hours. Specifications, 


accessory equipment and applications are also NAME CLEARLY 


FROM DORR-OLIVER 
for tough acid and 


ind lez 


69 DRAIN GRATES 


Irving Subway Grating Co., Inc A four-page 
l folder illustrating the use of open 
grates is avail- 
Mtographic illus- 
use of drain 
ng drawings of the 
technical data to 


specification 


There are 
types and 


estimate 


70 DRAWING INSTRUMENTS 


Fennel Instrument Corp. of America —-Thi 
firm offers a line of drawing instruments for 


itects and engineer Packaged 


these instru 


71 DREDGING EQUIPMENT 


Six Olivites, at The Creamery Pockage Mig Posey tron Works, Inc This catalog contains 
Compony +s Arlington Heights, Illinois plant phot apt of drag d combination wye 
br ul gate val fabricated spuds, pon 


hondie ocid and alkali solutions 
pressed steel plate ball 


isting steel plate lin- 
dge hull. The company 
pipe and other 
iredging need 
ion are fab- 
manganese 
ibrasion resisting 


Hondling pickle liquor on scrubbing and drying line of 
Hydrolluosilicic acid transfer service ot Gory Sheet ond Tin Mill, this Olivite has given excel- 
th 


Chicago s South District Filtration Plant lent service for over three years 


from high carbor 
| dredge t 


72 EARTH TAMPER 


This 


Jay Co. 


of the Earth 1 

graphs. Traveling 15 to 45 ft per minute, the 
elf-propelled tamper deliver more than 
twenty-two hundred 2000-lb impacts per min- 


ite, applying more pressure per square inch 
han a 10-ton roller, making smooth, fast and 
work of the toughest tamping jobs 


efficient 


OLIVITE PUMP | 73 ELECTRONIC COMPUTING SERVICE 
Statistical Tabulating Corp._-Computer service 
bulletin describes a special low-cost service 


offering engineers time and money savings on 


The OLIVITE acid handling pump . . . a product of more than 30 years of specialized pump design and development calculations through 

‘ . the electronic digital computer. Literat Iso 
development, provides maximum protection against corrosion and leakage as well as the 
ability to withstand a considerable range of temperatures. programs available to clients without cost 


Now available exclusively with casing, cover and impeller protected by a heavy covering 


of E.1. duPont de Nemours & Company’s mew elastomer “‘Hypalon,” the OLIVITE pump is | 74 ELEVATED TANKS 
virtually hand-tailored for applications involving either highly acidic or alkaline material. 
Currently available in 144”, 2” and 4” sizes. Complete information in the new Dorr-Oliver the several different types of elevated steel 
tanks, including capacity, ranges, tank di- 
Centrifugal Pump Bulletin, just off the press. mensions, and other factors to be considered 
in the selection of storage tanks. Also avail- 


able, 4 pages of pictures and discussion about 
flat bottom water storage 


Write: Dorr-Oliver Incorporated, Stamford, Connecticut. 


RETURN THE COUPON 
TODAY FOR IMMEDIATE 
duPont de Nemours & Co, | RESULTS! 


OLIVITE-Reg. T.M. Por. Off. 


CIVIL ENGINEERING 


154 October 1958 


| 
% 4 made by Maho. one f the finest companie 
cribing the line which is complete from flat 
and square types for the professional down t¢ 
: ers, and hydraulic dr 
offer a complete sele 
dredge fittings to n 
am: — ntains a description 
t 
WORLD-WIDE RESEARCH - ENGINEERING EQUIPME! 
Hypolon-Peg. TM. 


CATALOG 


75 ELEVATED WATER TANKS 


Graver Tank & Mfg. Co., Inc. 
framing are the handsome single 
prints of the company’s full-color 


Suitable for 
sheet re- 
ads on be- 


half of elevated water tanks. These inserts 
have useful tables on the back listing the 
tandard sizes of the various types of tanks 
the company ‘builds for water—elevated water 
tank pump suction tank tandpipes and 
reservoir 

76 ENGINES & POWER UNITS 
International Harvester Co—Some of the 


power features listed in this pamphlet for the 
V-8 carbureted model are: downdraft carbure- 
tion for maximum power with minimum fuel 

fully machined combustion 
equal high compression in all 
6-cylinder diesels 

ting; long-life, 
lubrication; and precision fuel 
r Each engine is pictured and i 


given 


pti 


pre ure 


77 ENSLAG COLMIX 


Vulcan Materials Co..-A bituminous paving 
mixture that may be laid cold. Specifica- 
tions and technical data included in an 8-page 


booklet. Of particular interest are results of 
tests undertaken by various state and govern- 
ment agencies, which prove the superior skid- 
resistant characte blast furnace sleg, 
the aggregate in Enslag Colmix 
Picture 10W ac application. Charts and 
text outline the varied uses for this versatile 


paving material 


Turn to page 144 and order your 
literature. 


The World’s Finest 
Low-Cost 
Precision Testers 


For 


CYLINDERS 
CUBES 
BLOCKS 
BEAMS 
PIPE 


IF IT'S A CONCRETE TESTER 
YOU NEED-GET IN TOUCH WITH 


FORNEY'S, Inc. 


TESTER DIVISION 
P.0.BOX 310 . NEW CASTLE, PA. 


| 
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78 EXPANSION PLATES & BUSHINGS 


Lubrite Div., Merriman Bros., Inc._-Manual 
No. 55 contains complete information, tech- 
nical data, and specifications about self-lubri- 
and bushings for 


cating expansion plates 
bridges, buildings, refinery equipment and 
chemical processing equipment applications. 


79 EXPOSED CONCRETE AGGREGATE 

Sika Chemical Corp.—This 4-page brochure 
describes two ways of obtaining exposed con- 
crete aggregate during construction. This ex- 
posed aggregate can serve as a bonding surface 
at construction joints or have a decorative 
architectural effect. On horizontal surfaces, 
Rugasol-C, Retardant Concrete Coating is ap- 
plied directly on the freshly placed concrete. 
On vertical surfaces, or precast panels, Ruga- 
ol-F, Retardant Form Coating, is applied on 
the forms before or after erection 


80 FABRICATED PIPE & PILING STEEL 


Posey Iron Works, Inc.—This 15-page catalog 
contains in-shop and field installation photo- 
graphs, which are typical of the wide variety 
of jobs fabricated by the company. A few of 
the illustrations included are: car of pipe 
leaving plant, driving 30-in. OD Piles for 
bridge piers, special steel fabrication for oil 
refinery, and special fitting of stainless steel. 


81 FABRICATED STEEL PRODUCTS 


United Steel Fabricators, Inc.—-Complete de- 
tails, specifications and engineering data are 
available on highway guard rails, bridge floor- 
ing, corrugated metal pipe, metal buildings, 
and steel forms for concrete bridge decks. 


82 FASTITE JOINT PIPE 


American Cast tron Pipe—This illustrated 12- 
page brochure describes the advantages of the 
double-sealing single gasket type joint. The 
booklet contains instructions for assembly, 
weights and dimensions, and typical installa- 
tions of the pipe for water, sewage and other 
liquid service 


83 FIBRE FORMS 


Sonoco Products Co. 
forms, are illustrated in 
fibre forms provide an 
of forming round, obround, half-round and 
quarter-round columns. Also encasement of 
steel and wooden piles, existing columns and 
utility risers. Available in several different 
types, the newest which provides a form sur- 
rubbing of the 


fibre 
These 


Uses of Sonotube, 
a brochure 
economical method 


face requiring little or no 
finished column. Technical data also avail- 
able. 


84 FIBRE TUBES 


Sonoco Products Co.—Sonovoid, fibre tubes, 
were specifically developed to form voids in 
bridge decks; wall, floor, roof and lift slabs 
and in concrete piles. Uses illustrated in a 
brochure. Sonovoid, fibre tubes, are used in 
precast or cast-in-place units of conventional 
or pretensioned construction. Tie down and 
spacer method shown along with design data 
for 8-in. and 12-in. slabs. Other technical data 
available. 


85 FIELD EQUIPMENT 


Warren-Knight—Part 1 of two brochures con- 
cerning Engineering Equipment & Supplies, 
has been published. Entitled ‘Field Equipment” 
this booklet includes write-ups and photo- 
graphs on transits and levels, compasses, 
measuring tapes, spring joint rules and survey 
markers. Paragraphs concerning instrument 
care and repair are included in this 24-page 
booklet. 


In filling out the coupon, please print 
clearly and be sure that you furnish a 


complete address. 


In the field of 
HYDRAULIC DREDGING 


GAHAGAN 


a leading name for over 50 years 


Gahagan Dredging Corporation, 
90 Broad Street, New York 4, N.Y. 
Write, wire, or phone Whitehall 
3-2558. Cable “’Walgahagan”. 


For 
Efficiency 
and Economy 


LENKER 
DIRECT READING 


LEVEL ROD 


Every 
Rod Reading 
an Elevation 


No Computations 


Awarded 
Medal of Merit 
for Utility 
by 
Franklin Institute 
of Philadelphia 


Write for Circular 


LENKER MFG. CO. 


599 CHESTNUT STREET 
SUNBURY, PA. 
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86 FILM OFFERED 87 FILTER MEDIA rially reduced through the use of the Simu- 


lator which is comprised of a 3-axis flight 
table and a complementing analog computer 
Control with this system reduces or eliminates 
the need for expensive trial flights in ‘“‘debue 
ging’ airborne systems 


Layne & Bowler, Inc.--Entitied Deep Wa Anthracite Equipment Corp. A bulletin on 
ters’, this full color, sound 16-mm motion Anthrafilt"” tells the reasons why selected 
picture film on ground water development graded crushed anthracite is superior to sand 
portrays how water reaches the underground a filtering material. Information about a 
formations with animated sequences of under- free technical advisory service is included 
ground processes which could not be photo- 
graphed; and how water is located and the 
processes necessary for its production in « 88 FLIGHT SIMULATOR 
ple quantities. The picture runs iin ‘ Irving Subway Grating Co., Inc.--A 24-page 
and is available to interested Bendix Aviation Corp., Bendix Computer Div. color catalog on Gridsteel floor armor. Grid- 
showing without cost. —A description of the 3-Dimensional Flight steel is made of steel bars on edge, bent and 
° Simulator and its applications are explained joined together in a continuous hexagonal 
ustrated The expense mesh pattern. Floors armored with Gridstee] 
testing m aircrait navigational sys- last indefinitely. Gridsteel prevents ruts or 
Please give your complete address. tem 
tional floor surface at all times. Catalog illus- 
trates uses, advantages, and shows how quickly 
and simply Gridsteel is installed 


89 FLOOR ARMOR 


90 FORMING 


Blaw-Knox. Co.-The company important 
ribution to the completion of the St. Law- 
Seaway is graphically illustrated 

in a 16-page booklet (Form 255¢ 

billion dollar project, new standard 

form designs and usage were estab- 

lished. For Barnhart Island alone, engineers 
prepared over 1,000 drawings. The St. Law- 
rence project, eventually, received over 126 


car loads of el form 


91 FOUNDATION CAISSONS & PILES 


Franki Foundation Co.-An interesting, in 
formative and well illustrated brochure de- 
1 the Franki method of install- 
lacement Caissons and Pressure In- 
Footings. Caisson load test result 
ssentative project and reinforced 
"te cap design data are noted. Various 
ile foundations installed by Franki 


92 FOUNDATION PIPE 


Ll. B. Foster Co.—Comprehensive information 
of spiralweld foundation pipe piles is pre- 
ented in a 24-page booklet. In addition to 
detailed specifications, the photo-illustrated 
brochure describes a number of pipe pile in- 
tallations and includes typical driving logs 
A special feature is a table giving complete 
pecifications of all popular pile hammers 
including new diesel 


93 FREE TURQUOISE DRAWING PENCIL 


Eagle Pencil Co..-The sample will enable you 
to test the exceptional point strength, smooth- 
ness, durability and opacity of a lead made 
with 100 Electronic’’ graphite. Microphoto- 
graphs 7500 times actual size show the actual 


lead structure and the density of the line 
bé 99 deposited 

94 GEAR DRIVE 

Johnson Gear & Mfg. Co.—Right angle gear 


drives for vertical shaft pumps and industrial 
se such as sewage disposal, water supply, 


u 
fire and flood control, cooling tower instal- 
‘i 3 lations, and barge service, are described and 
Sa re illustrated in catalog #29 and #30. Complete 
engineering details are also given 
rugged - dependable 
95 GEARS 


These combined qualities are all included in the hoist shown and are provided The Earle Gear and Machinery Company—A 


twenty-page catalog describes in general, the 


by “All Steel” construction, no clutch, single lever “Deadman” type electrical kinds and sizes of gears manufactured by this 


. company. Its contents deal with spur gears, 
control, lifting hitch for moving, and husky tie backs for anchoring. bevel gears, helical gears, worm gears, racks 


non-metallic gears, sheaves, sprockets, special 
The load is over 200 tons on multiple parts of line requiring a drum machinery of which gears form a part, and 
ad ith abs t special gear information. Illustrated with 
capacity of over 3000 ft. of 114” cable, the lift must be made with absolute “hows in: 
assurance of reliability and the answer is a S-L-M “All Steel” erection panies 
hoist. Consult Superior-Lidgerwood-Mundy for your next reliable hoist. 


Write for Bulletins and Catalogs 


96 GILSULATE INSULATION 


American Gilsonite Co.—Presented in this bul- 
letin are data for 3 grades of Gilsulate. One 


und or oration section gives a method of determining ditchc 

= — size and the resultant size of the Gilsulate en- 
velope for single pipes or any combinations of 

pipes from 1-in. to 12-in. nominal diameter 


MAIN OFFICE AND WORKS—SUPERIOR, WISCONSIN Also available is a 4-page pamphlet giving 
NEW YORK OFFICE—7 Dey St., New York 7, N. Y. eight reasons for using Gilsulate 
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97 GRATING DATA 


Klemp Metal Grating Corp. A completely new 
20-page manual containing safe load tables for 
welded grating, riveted grating, and new alu- 
minum gratings has been published. It also 
contains illustrations and technical drawings 
of floor armors, ganister liners, bridge deck- 
ing and drain grates. Fully illustrated, it is 
designed to be of invaluable assistance to the 
engineer and architect 


98 GRATING FLOORING AND TREADS 


Irving Subway Grating Co., Inc.—General 
Grating Catalog F400 contains illustrations, 
descriptions and complete engineering data on 
full line of grating products made in steel 
aluminum and other metals. Catalog shows 
riveted, welded and pressure-locked types for 
use as flooring, treads, walkways, trench cov- 
ers, and so on. Irving grating is safe, durable, 
elf-draining ventilating clean fireproof 


economical 


99 GRATINGS 


Borden Metal Products Co. A lb-page Cala- 
log shows the three basic types of grating 
construction; more than 30 dimensional draw- 
ings of subtypes; eight safeload tables cov- 
ering teel and aluminum grating roadway 
grating and sidewalk slabs plus other tables 
on panel width tread widths, floor armor, 


etc. Also shown are the various safety treads 
and their nosing Included are the steps for 
careful planning and checking of the job 


100 GUARD RAIL 


Granco Steel Products Co A product man- 
ual contains 8 pages of application photo- 


graphs standard drawings i 
curving data installation instructions and 
facts on non-highway use of the Granco deep 


beam guard rail for highways and bridges. 
Corrugated from tough carbon steel to act as 
a continuous impact-resistant beam, its inher- 
ent characteristic and engineered features 
provide hi-strength visual barrier, greater 
afety no pocketing interchangeable  sec- 
tions and economy 


101. GUNITE 
Pressure Concrete Co.-Gunite in all phases 


is described and illustrated in a 48-page 
booklet which contain complete specifica- 


tions. Illustrations how Gunite repair of 
reservoirs, dams, filter plants, sewage dis- 
posal plants stadiums, bridges, stacks and 


bunkers. The booklet also contains photographs 
on prestressed tank construction and other 
data. A leaflet illustrates pressure grouting 


to dam 


102 GYPSUM ROOF DECKS 


National Gypsum Co.-Technical Bulletin #589 
gives a description of materials and methods, 
plus specifications used in the construction 
of poured gypsum roof decks. It contains ta- 
bles for selecting steel framing members, and 
describes a wide variety of formboards for 
conditions requiring insulation and acousti- 


cal treatments 


103 HEAVY-DUTY COLUMN 


Shlagro Steel Products Corp..A new “space 
saver’’ column that supports more weight in 
relation to the steel and concrete used and 
the area displaced, is described in Catalog 
#225. Modern and trim in appearance, it is a 
unique composite of hot rolled steel sections 
and concrete fill. In the manufacture of this 
column, steel plates are welded to the flanges 
of the beam to form a square column, The 
column is then filled with concrete by a spe- 
cial method. In making full use of steel and 
concrete, the company has developed a column 
with approximately equal strength on both 
axis 


104 HIGH STRENGTH STEEL DESIGN 
MANUAL 


United States Steel--The first complete text 


on how to design high strength low alloy 
it covers unit 


steels. Concise, well-written, 
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tresses, beams and column plates, riveting 106 HORIZONTAL SHORING 
and designing to thwart corrosion. Probably 
the only basic text extending design funda- Spanall of the Americas, Inc.—-Some of 
mentals to the higher strength levels of high features of Spanall Horizontal Shoring which 
this 8-page, illustrated brochure gives are: the 
sections assemble fast and easy; it is versatile, 
as it adjusts to a wide range of span lengths, 
eliminating need for costly intermediate ver- 
105 HIGHWAY CONSTRUCTION tical shoring; and it automatically sets correct 
camber. Also available is a sheet on S-L 
Spanall, the newest of all-metal adjustable 
supports used in suspended formwork. 


tne 


streneth steels 


American Steel & Wire Div., United States 
Steel Corp.-__Here, under one cover, is a de- 
scription of the company’s products for use in 
highways and streets. They include: Welded 


Wire Fabric, Multisafety Cable Highway 107 HOT WEATHER CONCRETING 


Guard, Beam Guard, steel and wire products : 
wire prod- Sika Chemical Corp.—-Complete information 


for Prestressed Concrete, steel and 

ucts for Reinforced Concrete Pipe, American on controlling the set of concrete during hot 
Welded Wire Fabric for tunnel and bridge weather is available. Test data, specifications 
construction, and for bituminous concrete road and technical information on Plastiment Re- 


repair tarding Densifier are included. 


Motor Operation 


FOR BIG 
VALVES 


Remote operation and control of valves 
by electric motors is not only a great 
convenience but frequently increases effi- 
ciency and reduces operating costs. Elec- 
tric motor operation is recommended for 
valves which are frequently operated or 
valves which are located in remote or 
inaccessible or hazardous places. (If 
preferred, M & H cylinder operated 
valves may be used for similar service. ) 
All types of M & H Gate Valves 

are available with electric motors 
installed on the 
operating mech- 
anism. They are 
standard M&H 
valve design and 
construction, i. e., 
iron body, bronze 
mounted, double 
\\ disc, parallel seat, 
) or solid wedge as 
desired. Illustrated 
at the left is a low 
pressure 36-inch 
motor-operated M 

& H Valve. For de- 
tailed information, 
write or telephone... 


M:.H VALVE 


AND FITTINGS COMPANY 


“ANNISTON, ALABAMA 
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108 HOW TO CORE DRILL usual float for operation of water level re- lustrates jetting pumps for pile and caisson 
corders or transmitters. The unit is dry cell jetting, oil pipe line testing, water supply and 

Acker Drill Co., tnc.—*‘Basic Procedures of battery powered and will operate 6 months fire protection. The illustrations show unusual 

Diamond and Shot Core Drilling’ shows with with one set batteries. Although it requires set-ups for high-pressure jetting, including 

over 80 illustrations and drawings the funda- pumping arrangements 

mentals of core drilling practice. Pipe driving, to 0.01 ft 

core recovery, core logging and storage are . es 

all covered in this pocket size book for the 117 JOINT SEALER AND WATERSTOP 

Ain irille 

ss — driller. The price is $1.00. 113. INSTRUMENTS Sika Chemical Corp._A brochure describes the 

N. B. There is a charge for this book. Make f : onsi cies of Igas Joint Sealer 

checks payable to Acker Drill Co., Inc Filotecnica Salmoiraghi Presents an attrac- n stil mnsistencie are used for water 
tive general catalog, complete line of re- tunnels and deep 

109 HYDRAULIC TURBINES vised instruction manuals and_ descriptive asemen iter isistencies are used 
pamphlets covering each of the F/S instru- where is y actual water pressure such 

The James Leffel & Co.—Details on the tur- ments advertised in ‘‘Civil Engineering Op- ‘ i i i panels. Specifica- 

t which drive both power generation and ical Theodolites Conventional and _ Self- tion i‘ itecturs letails are included 

at the United States Bureau Leveling Levels; Planimeters, etc 
Chandler Power and Pump- 
re given in a 12-page Bulletin 118 KOMPACTOR 


1098-E. Descriptive literature on other recent 114 INSULATING MATERIAL 
turbine installations will be inclosed Buffalo-Springfield Roller Company—-Some of 
Pittsburgh Corning Corp.--According to this the profitable feat listed in this illus- 
ll-page, fully illustrated brochure, Foameglas, trated booklet o 1e€ Model K-45 Kompactor 
110 HYDRO EQUIPMENT an all-glass thermal insulating material com- are torque r rtioning type differential, 
posed of millions of herm cally sealed cells f in control rugged 
combines the two most desired characteristics all-welded 
of an “‘ideal’’ curtain wall panel insulation 
rigidity and exceptional compressive strength 
Some of the features of this cellular glass 
ice initial costs because value, wa- 119 
cma § terproof, lightweight and strong, rigid, and 
dimensionally stable Richmond Screw Anchor Co., Inc.—-A line of 
ig inser for prec: iles, beams, slabs, 
lum! t - wall restressed girder 
115 INTERCOM 1000 d r in thi ixteen-page booklet. Com- 
111 HYDRO EQUIPMENT & CRANES plete datz rki loads ultimate 
Bendix Aviation Corp., Bendix Computer Div. trengths are given ) ach item i 
Yuba Mfg. Div., Yuba Consolidated Industries, A four-page bulletin describing the unusual 
Inc. nformation is available describing the features of a new programming method has 
ipment and serv- been published. Known as Intercom 1000, thi 
au lifting equipment such as system has been designed for use with the 
cranes, derricks and hoists. The com- G-15 general purpose digital computer and 
Ss able to handle the complete job from is a major simplification in the process of 
design through machining, fabrication writing instructions to a computer. The 120 LIGHTING STANDARDS 
and erection tem can be learned in four hours or les h 
no previous computer experience Kerrigan tron Works, Inc A new multi-page 
oose-leaf italog containing engineering data 


Leupold & Stevens Instruments, Inc.—Bulletin 116 JETTING PUMPS rds, mast rackets has been pub- 
18 describes the Stevens Surface Detector, a lished 1ey ntin tapered and octa- 


ervo-control mechanism which replaces the Griffin) Wellpoint Corporation  A_ booklet The brochure 
trength of oc- 


fluted shapes 


e e 121 LIGHTWEIGHT ACKER PACKSACK 
GUNI does it times as fast. CORE 
Acker Drill Co., Inc will nd to interested 


readers a copy of their Bulletin 1000 which 

tweight Acker Packsack 

The drill can be powered 

| ither ¢ ai motor or gasoline engine 

the cost The gasoline en irill weighs only 32-lb 
n ill core to depths of 100-ft 
Gunite”’ is the modern process It is ideal for preliminary sub-surface work 


only 3-in. id. pipe for vertical operation, it parallel and series pur 
assures accuracy of water level registration 


Pacific Coast Engineering Co.—Information is 
ilable on the company’s services to the pow- 
ustry. A single source for all hydro hard- 
cranes, hoists, gates, trash 

t tubes, conduits, penstocks 


LIFTING INSERTS PRECAST CONCRETE 


(sand and cement applied pnev- 
cally) 122 LIGHTWEIGHT AGGREGATE 
matically or repairing, con- . CONCRETE 


structing, lining: The Master Builders Co.--The 20-page Report- 
' er No. 14 illustrates the wide use of light- 
weight aggregate concre 1 modern construc- 
e Reservoirs a7 ion. Photographs ¢ ies present a 
clear p ire of the le varie of uses for 

thi ati id ile building ma- 

e Dams ; ay rial. Jo ies cite the played by Poz- 
j 4 li in iding adeq workability for 


economically malin- 


e Filter Plants ai ie it trength to meet structural 
Sewage Disposal Plants 
123 LIGHTWEIGHT PIPE & FITTINGS 


Tanks Naylor Pipe Co...New Bulletin #507 illustrates 
| and describes spiralweld pipe for construction 
uses. Push-pull ventilation, high and low pres- 


e 
Stadiums s sure air and water lines, dredging pipe, etc. in 
diameters from 4 to 30 in. It includes stand- 
ard fittings, welded flanges, one-piece Wedge- 


e Bridges Wi | ard ded one \ 
e Sea Walls INCLUDING 48 PAGE “GUNITE” BOOKLET. 


4) 124 LIGHTWEIGHT SHEET PILING 
e Swimming Pools, etc. v L. B. Foster Co.—-This brochure lists speci- 
fications and uses of lightweight steel sheet 
4 | 
interlock of lightweight sheeting cannot jam 


pilings for protecting light-load excavations 
OTHER OFFICES IN FLORENCE, ALA. 1555 Helton Street | It locks rigidly when installed, but comes 


Because of its box-type corrugated design, the 
apart easily. The literature shows how the pil- 
ing, which can be rented or bought, can be 


CHARLOTTE, N. Cc. CHICAGO, ILL. NEWARK s, N. Jj reused repeatedly. Typical applications are 


shore protection, sump pits, sewer trenches, 


Liberty Life Bldg. 33 LaSalle Street 193 Emmet Street 
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125 LIMI-TORQUE CONTROL 


Philadelphia Gear Works—28-page catalog L- 
550, gives background information this 
1utomatic power activated device for con- 


trolling all types of valves and sluice gates 
It describes the available types and lists spe- 
cific application Installations are shown in 
power plant refinerle and in various indus- 
trie 


126 LINING IRRIGATION CANALS 


Portland Cement Association—Some of the 


topics contained in this 34-page illustrated 


booklet are general design considerations 
hotcrete lining oil-cement linings; econom- 
ics of canal lining; and other uses of con- 
crete in irrigation. A bibliography is included 
Single copies distributed free only in the U. S 


ind Canada 


127 LONGSPAN JOISTS 


Haven-Busch Co.--A 32-page catalog describ- 
ing the longspan series joists SJI-AISC and 
include Top Chord Extension graphs, maxi- 
mum moment table, load-carrying tables, panel 
dimension and other pertinent design data 


128 MASONRY CEMENT 


Lone Star Cement Corporation—-A 16-page, il- 
lustrated booklet outlines the advantages of 
Lone Star masonry cement in simplifying the 
problem of obtaining uniformly high-quality 
mortar, as well as the economy of one rigidly 
standardized ready-to-use cementing mate- 
rial instead of two with no lime or Portland 
cement to add, and no soaking or slaking. It 


provide timely information on soundness, low 
absorption, high water repellency and other 
factor contributing to durable, weather-re- 
istant performance. It contains easily-read 


graph howing effect of mix proportions on 
water retention, strength and absorption, ef- 
fect of mixing time on water retention, along 
with convenient reference tables for estimating 
quantities 


Turn to page 144 and order your 


literature. 


129 MEASURING FLUMES 


Thompson Pipe & Steel Co.—-Four pages of 
tables on Free-Flow discharge for Parshall 
Measuring Flumes up to 20-ft throat width 
are included in the catalog describing this 
all-steel product which provides accurate 
measurement of water and fluids in open 
channels and ditches for irrigation systems, 
water works, sewage and industrial plants. 
They are also made of stainless steel and 
aluminum 


130 MECHANICAL DRAWING EQUIPMENT 


Eberhard Faber Pencil Co.—-A full color de- 
scriptive catalog sheet illustrating Microtomic 
mechanical drawing pencils and leads; wood- 
cased drawing pencils and engineering erasers 
has been made available. Three different types 
of erasers are described—No. 521, Race Kleen 
plastic eraser; No, 101, Pink Pearl; and No. 
6002, Rubkleen 


131 METERS, FEEDERS, CONTROLS 


B-I1-F Industries, Inc.—This catalog provides 
a general coverage of equipment made by 
this: company and its divisions. Photos of 
equipment as well as installation photos and 
brief descriptions of many products includ- 
ing flow, level, and pressure or temperature 
meters, liquid and dry material blenders, 
diatomaceous earth filters, liquid and dry 
feeders, control equipment and apparatus, and 
equipment accessories are included 


132 MINING & TRANSMISSION 
MACHINERY 


The Jeffrey Mfg. Co.—Besides mining and 
transmission machinery, this 47-page booklet 
illustrates chains, sprocket wheels, elevating 
machinery, mechanical feeders, magnetic sepa- 
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MAYO ALL-STEEL 


SINKING FRAMES 
and 
HEAD FRAMES 


Safe Dependable De- 
signed right for the job. 
For your operation, depend 
on Mayo methods and skill 


based on over 25 years 


America. Write for Bulletin No. 22. 


© Steel Forms 


« Muck Bins 
Shields 
© Air Locks 

Locomotives 

Mine Cars 


° Grouters TUNNEL AND MINE EQUIPMENT 
S LANCASTER, PENNSYLVANIA 


experience in America, Europe and South 


rators, foundry equipment, bin valves, crush- 135 MOTOR GRADER 


ers, and grinders and hashers. 


Allis-Chalmers Co.—Working advantages pro- 
vided by the Model Forty Five Motor Grader 


133 MIXED FLOW VOLUTE PUMPS are covered in a 16-page, 2-color catalog. Pho- 


tographs, sketches and other instructive 


Cc. H. Wheeler Mfg. Co., Economy Pump Div. lustrations aid readers to visualize details of 

Low- and high-head mixed flow volute the motor scraper’s mechanical features and 
pumps for sewage disposal, drainage lood components. On-the-job photographs further 
control, irrigation, raw water pumping, or for assist in telling the performance, operating, 
any relatively clear liquids are described in a comfort and service simplicity of the Forty 
6-page two-color catalog. Design and construc- Five. The catalog also tells about attachments 
tion details for horizontal and vertical pumps and accessories that add to the versatility of 


are presented. 


134 MODERN COMPACTION METHODS 136 MOTOR GRADER 

Bros, Inc.—To help bring some of the current Galion tron Works & Mfg. Co.—-An informa- 
problems into focus, this 5l-page manual pre- tive 4-page bulletin on the Model 160 Motor 
sents some recently published articles on spe- Grader has been issued. The heavy-duty, 
cific compaction problems and equipment ap- constant-mesh, six-speed transmission of this 
plications. Also, a glossary of some of the big 160-hp grader, as well as other operating 
most commonly used compaction terms and and construction features, are fully described 
their meanings has been included for possible and illustrated. Complete specifications are 


reference by the reader. included. 


the unit, and includes its specifications. 


SAVE MONEY! solve Your cost problems 
right now with CONSTRUCTION COST CONTROL 


No need to let cost problems get out of hand . . . 
you'll find easy solutions in this practical guide 
book, CONSTRUCTION COST CONTROL. 
Here are the answers to the complete cycle of 
estimating, accounting, distributing and analyz- 
ing of all operational and overhead costs. The 
authors are practical construction men_thor- 
oughly experienced and ready to help you with 
illustrations, charts, and specimen accounting 
forms. This 97 page book measures eight-and- 
a-half by eleven inches and is sturdily bound. 
Don't wait any longer — mail the coupon, today! 


SECTIONS INCLUDE 


Estimating and Prelim- 
inary Work, The Ac- 
counting System, The 
Classification of Con- 
struction Cost Accounts, 
Distribution of Costs, 
The Control of Costs, 
Financing the Con- 
tractor, Taxes and Tax 
Problems. 


. : Special discount on ten or more available to 
$4.00 postpaid to ASCE Members ASCE Student Chapters and to colleges for 
$3.00 each 


$5.00 postpaid to non-members 


Please send....... 
COST CONTROL 


OF (I am) 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 West 39th St., New York 18, N. Y. 
-copies of CONSTRUCTION 


Enclosed is check (or money order) in the amount 
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SANITATION Wild Heerbrugg instruments, Inc.—Many new are needed Grid fabricated in panels ‘17-ft 
ee design concepts are embodied in the T-16 3-in. wide with lengths up to 42-ft 

Dorr-Oliver, Inc.—A 4-page, two-color bulletin Optical Transit, now available. The instru- 
entitled, ‘Seven Developments for Municipal ment is reportedly designed for ease and speed 
& Industrial Sanitation”. assembles for review of operation. Circles are read at a glance ti 144 PAVING HANDBOOK 
in a single brochure data on seven major l-min directly and to 20-sec by interpolation 
equipment designs and process developments A built-in repeating clamp is used for setting American Bitumuls & Asphalt Co. The latest 
introduced in the past three years. It includes on Zero and eliminates lower plate motions edition of the Bitumuls Paving Handbook cov- 
photographs, line and wash drawings and de- A new optical plummet giving an upright image ers a wealth of practical data on paving 
scriptive sketches of each development has also been incorporated in the T-16 methods and materials. These include road 


truction details, complete tabular data on 
138 MUNICIPAL WATER TREATMENT isphaltic binder applications and aggregate 
141 NON-CLOG PUMPS requirements, with condensed Asphalt Insti- 
General Filter Co.—-Directed at the small mu- tute specification Also, there is data on 
nicipality, this paper, written by V. M. Roach, Aurora Pump Div., The New York Air Brake Co. Laykold compounded asphalts for flooring 
reviews the problems of municipal water sup- Bulletin 121A describes vertical, horizontal tennis courts, and protective coatings 
ply. It is pointed out that the design of a and close-couple n-clog pumps for public 
water treatment plant for any of the treat- utility and industrial applications. It includes 
ment problems must be approached with the features, specifications, close section draw- 145 PAVING PRODUCTS CATALOG 
idea of providing the necessary facilities at a ings and typical installations 
price the purchaser can afford to pay. In the W. R. Meadows, Inc.—A catalog on Sealtight 
case of the small towns, the problem of fi Paving Product covering asphalt expan- 
nances places design limitations on the en on joint corkfill expansion joints, fibre 
neer and the equipment manufacture, and call 142 ONE-WIRE SYSTEM expansion joints, center strip, dummy joints 
for careful study of treatment methods ir concrete curing compounds, subgrade paper 
order to eliminate unnecessary expenditure Intercontinental Equipment Co inc..A br base plate rubber asphalt joint seal, sewer 
chure is available on the P.S.C. One-Wire Sy ti 


139 NATURAL CEMENT 


Please give your complete 


Centrifugally applied ond 
mechanically trowelled 


137 MUNICIPAL & INDUSTRIAL 


post-tensioning system is designed pri- ions section that 
The Wait Associates, Inc. Included y this smaller prestre ing cable force ition each prod 

48-page booklet is a description of Rosendale he yeGines me hod. The - 
Natural Cement, its functions and beneficial or grouped 
effects when used in a blend with portland sh tensioned ar ec 
cement; the general and diversified uses of the 146 PENTAGONAL PRISM 
blended cement in concrete and mortar; it 
outstanding record of successful perfor ce Kern Instruments, tnc.—-A 4-paee color br 
and its long-time qualities of durab in chure on pentagonal prisms is available. It 
all classes of concrete co uction under vary- 143 OPEN STEEL BRIDGE FLOORING goes into detailed description of what a pen- 
ing conditions of exposure and usage tagonal prism is, who uses it and for what 

Kerrigan tron Works, Inc.A catalog on purpose. It also shows, with the help of dia- 


Compact, mobile machine 
moves through the line 


Specializing in Pipe Protection Problems 
Tate and Centriline Place’ 
Interior Cement Mortar Lining ' 
Plant’ and ‘‘Railhead’’ Centrifugal! 
Spinning of Cement Mortar or Coal Tar 
Linings —Somastic Exterior Coating 

* Pipe Wrapping * Reclamation 
Removal of Old Wrapping, Straightening, 
Blasting, Beveling, Testing 


Americon Pipe ; 

ond 

Construction Co 

i 

2414 East 223 St. (P.O. Box 457) ' 
Wilmington, California 1 
-~---------- 
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140 NEW T-16 OPTICAL TRANSIT oncrete where needed, economical, speedy 


field erection, and why 20 fewer field welds 


and airport paving specifications and con- 


and road marking paints 1 
y contains all of 
each product, bu 


f Prestressing, which is the |: new offer 
to the field of prestres t 


Greulich 4-way Grid, 5-in. depth. It contains grams and detailed description, how it is used 

illustration full engineering data l to check a et up right angle to establish 

properties and load tables. The par a point on to measure angles other than 
address. plain he ease of filling half d 90-deg and all other major applications 


Centriline Process applies 
smooth, continuous leak- 

proof lining to inside of 16” 
to 144” pipe lines “in place” 


Applicable to fresh or salt 

water, oil, gas or industrial 

waste lines. Eliminates 

interior corrosion and leakage. 

Restores full flow coefficients. 7 


Write for full information 
TODAY! 


A Divisson of 
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147 PILE DRIVING 


Cc. L. Guild Construction Co., Inc.--An eight- 
page brochure entitled ‘Pile Driving’ includes 
a fairly comprehensive brief on piles and pile 
driving. This literature also describes in great 
detail the Cobi Cast-in-Place Concrete Pile, 
gives specifications and the method of instal- 
lation. The brochure is amply illustrated with 
action photographs and various completed 
structures which rest on Cobi piles. Included 
also are detailed examples of recent load tests 
made on Cobi Cast-in-Place Concrete Piles 


148 PILES 


Raymond Concrete Pile Company-—-Standard 
and step-tapered piles are described in Cata- 
log S-58 which also includes information on 
the scope of Raymond's activities covering 
every recognized type of pile foundation. Do- 
mestic operations include harbor and water- 
front construction, and cement-mortar lining 
of pipelines in place. Raymond's services 
abroad also include all types of general con- 
truction 


149 


The Union Metal Mfg. Co.-Catalog No. 81 
on Monotube piles, in addition to general 
descriptive information, contains engineering 
data covering physical properties, specifica- 
tion suggestions and test loading; also, con- 
tractor data on concrete volumes and weights 
It includes numerous photos showing a wide 
range of job applications throughout the 
country. Advantages listed: light weight, easy 
handling, economical field extendability, vis- 
ual inspection after driving, highload carry- 
ing capacity with extra high economy per 
ton load supported 


150 PIPE COATINGS 


Vulcan Materials Co.--Teckote, a protective 
coating for concrete pipe, is the subject of a 
6-page brochure. The manufacturer assure: 
life insurance’ for concrete industrial and 
sewage lines with the use of Teckote-100 
The brochure outlines tests which have been 
made of the product. The text is further am- 
plified with photographs, charts, tables and 
pecifications 


151. PLASTIC DESIGN OF STEEL FRAMES 


The Lincoln Electric Co.-Bulletin No. 1301.3 
is a reprint of the American Welding Society's 
A. F. Davis Silver Medal Award Winning Paper 
of 1957, “The Plastic Behavior of Structural 
Members & Frames’’. it describes a series of 
tests performed at Lehigh University including 
flexure and buckling tests on beams, welded 
connections of the type found in industrial 
buildings, and a completed gabled portal 
frame 


152 POCKET TRANSIT 


Wm. Ainsworth & Sons, Inc.—-This booklet 
shows how Brunton Pocket Transit is used 
as @ compass, transit, level, plumb, alidade 
and clinometer. The transit shows direction 
to l-deg; level, slope or grade within 1l-deg 
weighs only 9-oz. Its size is 2%4-in. by 3-in 
by 1%,-in 


153 PORTABLE GASOLINE RAMMER 


Barco Manufacturing Company—Offers an 
eight-page catalog describing the Barco porta- 
ble gasoline rammer for soil compaction. This 
tool is the only successful mechanical means 
of obtaining specified soil compaction in re- 
Stricted areas such as in trenches and near 
walls and bridge abutments. It is easy to 
operate, safe, and will compact 20 to 30 
cubic yards of fill per hour where high de- 
gree compaction is specified. Barco also of- 
fers a bulletin ‘‘Cost Data for Soil Compac- 
tion in Restricted Areas with the Barco 
Rammer” of interest to all earthmoving con- 
tractors 


154 PORTABLE PILE HAMMER 


Vulcan tron Works, Inc.—Some of the features 
of the pile hammer discussed in this pamphlet 
are: differential-acting; modern clean design; 
easiness of lubrication; economically priced; 
and compact for close quarters and ease of 
handling. 
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was applied to consolidate sand fill up 
to 30’ in depth beneath the spillway of 


Vibroflotation in action at Box Canyon : 
Dam. A compaction of over 550 cu. the-clock basis. 
yds. of sandfill was maintained dur- 

ing each shift under adverse working 


conditions. 


Proven Applications 


Deep Foundations « Dams 
Bridges Airports Tunnels 
Commercial Foundations 
Industrial Foundations 


hed ge Box Canyon Dam Project for Public Utility District #1, 
gf, Newport, Washington. Engineer: Harza Engineering 
= Co. Construction Managers: Morrison-Knudsen Co. 


the Box Canyon Dam. 


Fine sand fill up to 30' in depth was 
compacted beneath the spillway and 
aprons of the Box Canyon Dam. 
VIBROFLOTATION was selected 
over alternate methods after con- 
sidering such factors as cost, time, 
and construction convenience. A 
minimum relative density of 70% 
(average of approx. 85%) was 
achieved. Because of the urgency of 
the project, 13,900 cu. yds. were 
compacted in 25 shifts on an around- 


Write for Booklet C-15 


VIBROFLOTATION FOUNDATION C0. 


161 


| 
| 
ATlantic 1-2500 
| 


DOWN 


SMALLER 
AND 
BETTER 


KERN'S NK3 Precise Engineers’ 
Level. The world famous en- 
gineering tool especially de- 
signed for accurate leveling 


The NK3 offers over 100 years of 
Swiss Master Craftsmanship and 
the latest technical achievements 
compressed into 4 lbs. of maximum 
precision, operational efficiency and 
economy. 


Mean leveling accuracy per mile 
(normal conditions) + .008 Ft 
Coincidence bubble is viewed 
directly through 30X telescope, 
allowing constant check on bubble 
centering while reading rod 
Ready for use right out of the case 
Highest precision leveling with co- 
incidence spirit level and tilting 
screw. Coated optics give increased 
brilliance and contrast in the image. 


MORE RELIABLE READING 
IN LESS TIME! 


Ask for Detailed Brochure NK527-2 


SERVICE DEPARTMENT 
FACTORY TRAINED PERSONNEL 


SURVEYING 
EQUIPMENT 


+ 
+ 
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155 POWER HOUSES 


Ingalls Works Co.—A 36-page booklet 
illustrates numerous power houses and plants 
fabricated and erected by Ingalls, a major 
fabricator of structural steel and plate work 
for power houses 


156 PRECAST CONCRETE BRIDGE 
MEMBERS—AMDEK 


American-Marietta Co.—An 8-page folder 
shows how Amdek prestressed, pretensioned 
concrete spans revolutionize bridge construc- 
tion methods. It also fllustrates skew beam 
tests, load distribution tests and tests to 
destruction being conducted in independent 
laboratories 


157 PRECISION INSTRUMENTS 


c. L. Berger & Sons, Inc.--‘‘Solar Ephemeri 
and Polaris Tables,’’ 96 pages, contains com- 
instructions for determining azimuths 

1 the sun and the altitude of Polaris, has 
prepared by Herman J. Shea, formerly 
Professor of Surveying, Massachu- 

Institute of Technology. Directions for 

z astronomical observations and comput- 
results by direct solar observation and 
time from same observation: meridian by solar 
attachment; meridian by Polaris at elongation; 
azimuth by Polaris at any hour angle; latitude 
un at noon, and latitude by Polaris are 


Price is $50 per copy 


N. B. There is a charge for this book. Make 
checks payable to C. L. Berger & Sons, Inc 


158 PREMOULDED JOINTS 


Expansion Joint Institute—This technical 
brochure is designed to provide engineers, 
architects and contractors with authoritative 
up-to-date information concerning the design, 
construction and maintenance of joints in 
concrete pavements. The manual contains a 
brief general discussion of joints and their 
uses in concrete pavements and slabs. Funda- 
mental considerations concerning volume 
changes in concrete pavements and associ- 
resses are covered. The consequences 
failure to provide adequate joints in con- 


pavements are explained 


159 PRESTRESSED CONCRETE PILES 


Raymond Concrete Pile Co.—Catalog CP-3 de- 
scribes and illustrates Raymond cylinder piles 
of prestressed concrete. Information is 

on the merits of prestressed concrete pile 
foundation of bridge waterfront and 
hore structures. Shown are many example 
nstallations and suggested design 


160 PRESTRESSED CONCRETE TANKS 


The Preload Co., Inc.—'‘Preload Prestressed 
Concrete Tanks,"’ Bulletin T-22, is a well illus- 
trated, 4-page booklet describing the history of 
prestressed tanks, design requirements, con- 
truction, walls, and floors 


PRESTRESSED CONCRETE 
TENSIONING MATERIALS 


John A. Roebling’s Sons Corp.—-This brochure 
is a comprehensive introduction to the coun- 
most rapidly-growing construction meth- 
contains 13 pages of text, photographs 
drawings of various structures and pre- 
tensioned bonded prestressed concrete mem- 
bers and their applications. There is a full 
description of a prestressed casting bed and 
how it works and graph and technical data on 
tensioning strand 


162 PRICE LIST 


Clipper Manufacturing Co.._The current price 
list includes specifications of the 2-hp Super- 
matic Masonry Saw and 1%2-hp Select-A- 
Notch Masonry Saw, accessories concrete 
saws, diamond, break-resistant abrasive and 
wet or dry abrasive blades for masonry and 
concrete sawing. Colorful brochures are avail- 
able illustrating and outlining specifications 
on all masonry saws and the entire line of 
concrete saws with 36, 30, 18 and 9-hp gasoline 
engines, and 5-hp electric motors 
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INDUSTRIAL 
PLANTS 
RELY ON) 


The Dependable Source 


GRAVER TANK & MFG.C0. INC. 


EAST CHICAGO, INDIANA 
New York « Philadelphia « Edge Moor, Delaware 
Pittsburgh » Atlanta » Detroit » Chicago « Tulsa 
Sand Springs, Oklahoma « Houston »« New Orleans 
Los Angeles » Fontana, California e San Francisco 


for Elevated Water Tanks | 
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163 PRESTRESS STRAND 


Leschen Wire Rope Div., H. K. Porter Co. 
tnc.—A brochure is available on stress-relieved 
strand for prestressed concrete. Guaranteed to 
meet or exceed all recognized specifications in- 
cluding ASTM Specification A416-57T, it is a 
product of the company’s modern methods and 
machines. These assure a high, uniform quality 
that cam be obtained only as a result of using 
the latest and best of manufacturing and qual- 
ity control techniques. The strand, for in- 
stance, is stress-relieved by heating in a high 
velocity gas furnace under controlled atmos- 
pheric conditions, which produces clean dry 
strand with excellent bonding properties from 
which any stresses induced by wire drawing 
and stranding are removed 


164 PUMPING STATIONS 


Zimmer & Francescon—Completely prefabri- 
cated Underground Pumping Stations, in a 
range of sizes to suit all applications where 
extensions to sewer systems require that the 
flow be raised to the level of existing mains, 
are described in this 8-page bulletin. Engineers 
and Contractors for sub-divisions, shopping 
plazas, industrial sites and similar projects 
will be interested in the automatic operating 
features and simple installation requirements 
of these tations 


DID YOU MAKE YOUR CHECKS 
PAYABLE TO THE PROPER COM- 
PANIES? ARE THE AMOUNTS 
CORRECT? 


Large 


ALLOY 
PIPE 


165 PUMPING UNITS 


Sprague & Henwood, Inc.—A bulletin com- 
pletely describes and illustrates various mod- 
els of pumping units especially designed for 
core drilling, soil sampling and pressure 
grouting 


166 Q-AIR FLOOR CATALOG 


H. H. Robertson Co.—This catalog contains 28 
pages of information concerning the new cost- 
saving dimension which has been added to 
Q-Floor, the original cellular steel floor. This 
booklet covers all aspects of the high velocity 
dual-duct air conditioning system, including 
construction details, specifications, load and 
property tables and photos of actual erection 
of Q-Air Floor 


167 R/C DUCT FLOORS 


Concrete Reinforcing Steel Institute—A 16- 
page booklet entitled ‘Electrical Outlets 
Wherever You Need Them,” has been pub- 
lished which gives complete details on R/C 
Duct ‘loors, a development which provides 
100 electrical flexibility for buildings at a 
new low cost. They consist of standard rein- 
forced concrete joist floors with a network 
of electrical distribution ducts buried in the 
tructural slab. With this type of construc- 
tion, no special concrete ‘‘fill’’ is needed 


168 RECOMMENDED WEAR LIMITS 


Caterpillar Tractor Co.—A list of recommend- 
ed wear limits to Caterpillar crawler tractor 
track rollers is a feature of a new booklet 
These wear limits are established as a basis 
for determining the most practical and eco- 
nomical time for having track rollers built up. 
Entitled ‘‘Don’t Buy in the Dark,” the brochure 


illustrates why it is important to use genuine 
Caterpillar replacement parts in the track 
components of Caterpillar-built crawler trac- 
tors 


169 REINFORCED CONCRETE FLOOR 
SYSTEMS 


Portland Cement Association—This 20-page 
booklet is intended to assist the architect or 
engineer in making his choice of a concrete 
floor system. The three types of floor sys- 
tems discussed are: the one-way, two-way and 
the flat slab. There are also many combina- 
tions and modifications of these basic types 
to satisfy various functional and structural 
requirements. Single copies distributed free 
only in the U. S. and Canada. 


170 REINFORCED CONCRETE PIPE 


American-Marietta Company—A pamphlet 
containing many photos showing how elliptical 
Hi-Hed Reinforced Concrete Pipe saves trench 
width in congested areas and has up to 50% 
greater strength than its round pipe equiva- 
lent. Includes charts on headwall details, phys- 
ical characteristics and hydraulic properties 
and discharge graphs. Also folder on elliptical 
Inner Circles Pipe illustrating quick passage 
of pipe through pipe underground without 
disruption of surface traffic. 


171 REINFORCED CONCRETE PIPE 


American-Marietta Co.—-This pamphlet covers 
elliptical Lo-Hed Reinforced Concrete Pipe 
for culverts and sewers. Specifications are 
given for the complete range of sizes from 
the equivalents of round pipe 18-in. I. D. 
through 144-in. I. D. Illustrations show re- 
sults of pressure tests and installations of 
Lo-Hed pipe being made on various types of 
jobs. 


fabricated to meet your requirements 


For high pressure, high temperature water lines 


. . . for sewage outfall lines . . . for any job 
requiring fabricated steel pipe of 14” O.D. or 
larger . . . you can depend on Posey’s many years 


of engineering and manufacturing experience 
and complete production facilities. Write, wire or 
phone for information without obligation. 


POSEY IRON WORKS, Inc. 


Steel Plate Division 
R, PENNSYLVANIA 
New York Office: Graybar Building 


IRON AND STEEL CASTINGS ° ASPHALT PLANT 
INDUSTRIAL HEATING EQUIPMENT 


TUNNEL AND MINE EQUIPMENT ° 
EQUIPMENT ° BRICK MACHINERY AND MIXERS ° 
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core drills 


do the “underground work” 
Wherever highways are underway! 


: | Wherever highway construction is 
underway, you will find Acker 
Equipment engaged in “under- 
ground” exploration work. 


And, there’s good reason! 


Acker Rigs are compact, depend- 
able and ruggedly built. Like the 
Acker TH Core Drill pictured, they 
can be furnished completely self- 
contained with water pump, derrick, 
cargo-type winch, choice of power 
plant and mounting on trailer, truck 
or jeep. 


For the complete srory on why Acker 
Core Drills are preferred by leading 
contractors and engineers, please 
write for Bulletin 30. CE 


ACKER DRILL CO., Inc. 

P.0. Box 830 © Scranton, Pa. 
Contractors FROEHLING & ROBERTSON, INC., of Over 40 years of experience manufac- 
Baltimore own the trailer mounted Acker TH Core turing a complete line of diamond and 


Drill shown above. It is doing test boring for the new shot core drills, accessories and 
Cumberland Highway. equipment, 


NEW! 


SUPER 


ALUMINUM 
GRATING 


First improvement 
in rectangular mesh 
grating in over a 


quarter-century! SEAN 


@ High strength-to-weight ratio. mesh with main bars on .915 
centers with cross bars on 4” or 
2” centers. 


@ Cross bars can’t turn, come loose 
or fall out. 
All sizes—%4” x Ye” to 2%” x Safe, slip-proof surface. 
ali Available in plain or serrated 


Standard mesh with main bars main bars. 


on 1% 6” centers and close *Patents Pending 
You'll want full details about this new aluminum grating. 
Write for Bulletin CE-88. 
ROCKWELL-STANDARD CORPORATION 


GRATING DIVISION 


STANDARD ©1958 4000 East Seventh Ave. «+ Gary, Indiana 
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172 REPRODUCTION FILMS 


Du Pont de Nemours & Co. A colorful 
descriptive 6-page folder on Cronaflex engi- 
neering reproduction film is available. This 
folder clearly and concisely describes the 
properties and uses of the three Cronaflex 
films: direct positive; contact; and projection 
Cronaflex is a new line of engineering re- 
production films developed by Du Pont for the 
reproduction of drawings, plans and maps 
All Cronaflex films are on Du Pont Cronar! 
polyester photographic film base 


173 REPRODUCTION MATERIALS 


Eastman Kodak Co.—-A new booklet outlining 
ways in which Kodagraph Reproduction Ma- 
terials can provide short cuts and savings in 
reproduction departments, drafting rooms and 
n the field, has been published. Entitled 
Short Cuts & Savings with Kodagraph Re- 
production Materials,"” the 12-page bocklet 
liagrams seven applications for the material 
to protect original drawings, simplify print 
jistribution, restore old and worn drawing 
reproduce blueprints and direct-process prints 
peed revision of drawings, permit combining 
of standard designs, and save drafting time 
with photo-drawing 


174 REPRODUCTION PROCESS 


Charles Bruning Company, tInc.—Has mad 
available an 8-page booklet explaining the 
principles used in the Copyflex whiteprint 
process. In addition to explaining the proc- 
“ss, the booklet also describes its use in the 
engineering field and illustrates the complete 
ne of Copyflex machine 


175 SAFETY GRATING 


The Globe Co.—-Safety Grip-Strut, an anti- 
skid grating in which the vertical members are 
joined by integral saddle to create lateral 
truts of great strength, is described in thi 
12-page booklet. General applications, instal- 
lation and assembly and fastening devices are 
discussed. Load charts are given for both 
steel and aluminum grating 


176 SAWING MACHINE 


Concut Sales, Inc.-A bulletin describes the 
improved Jointmaster Sawing Machine which 

recognized as the most practical and effi- 
cient machine for large air base and highway 
awing jobs. The machine is equipped with 
hydraulic drive for easy handling. The saw 
carriage is raised and lowered hydraulically 
and it has hydraulic torque converter cross 
feed. Up-cut action increases blade life. The 
Jointmaster is available in 12-ft and 24-ft 
modeis 


177 SEEPAGE & POLLUTION CONTROL 


Gulf Seal Corp.__Long-term dependability in 
the eliminating of the seepage and pollution 
on large industrial salt water storage pits, 
municipal drinking water reservoirs, canals 
and irrigation ditches is detailed in the fourth 
edition of the Gulf Seal’s Corp. Engineering 
Brochure. The experiences of cities and a wide 
range of industries are comprehensively de- 
scribed, together with a complete description 
and application procedure of the flexible 
asphalt linings 


178 SELF-LUBRICATING BEARINGS 


Lubrite Div., Merriman Bros., Inc.—Manual 
No. 56 is a 20-page book filled with com- 
plete information, technical data, and specifi- 
cations about Self-Lubricating bushings, bear- 
ings, and washers for industrial equipment 
machinery and Hydro-electric type applica- 
tions 


179 SELF-LUBRICATING BEARINGS 


Spadone-Alfa Corp.—tThis literature describes 
Metaline Oilless Self Lubricating Bronze Bush- 
ings and Wear Plates for Industrial and 
Mechanical applications. Exclusive pre-molded 
lubricant assures, dependable service under 
heavy load, high temperature, submerged and 
corrosive conditions. They are custom made in 
a wide variety of bronze alioys to meet the spe- 
cific duty and application 
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PHOENIX BRIDGE 
COMPANY 


Engineers 
Fabricators 
Erectors 


Structural Steel 
BRIDGES and BUILDINGS 


General Office 
and Shops 


PHOENIXVILLE, PA. 


Subsidiary —Barium Steel Corporation 


DESIGN HANDBOOK 


Completely revised to conform 


to the recently amended 
A. C. 1. BUILDING CODE 


REINFORCED CONCRETE 
DESIGNS—ALL WORKED OUT! 


No more algebraic formulas or 
calculations to make. Simply 

locate the table covering the member 
you are designing, apply span 

and load requirements, and then 
read off directly concrete dimensions 
and reinforcing steel data. Follows 
the latest codes and practices. 

Send check or money order for 
your copy, today. 
Prepared by The 
Committee on 
Engineering 
Practice 


CONCRETE REINFORCING STEEL INSTITUTE 


38 S. Dearborn St., (Div. F) Chicago 3, Illinois 
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180 SELF-LUBRICATING EXPANSION 
PLATES 


Literature providing com- 
plete information covering Metaline oilless 
self-lubricating expansion plates and bridge 
bushings; also, Metaline bearings for under- 
water installations as found in dam and hydro- 
electric projects. Metaline products fully meet 
all federal and state requirements covering 
this type of material. This exclusive lubricant 
assures long, dependable service in heavy load 
high temperature, submerged and _ corrosive 
applications 


Spadone-Alfa Corp.- 


181 SEWAGE LIFT STATIONS 


Smith & Loveless, Inc..-This 100-page Engi- 
neering Data Manual on factory-built sewage 
lift stations—-pneumatic ejector and pump 
contains design notes, selection charts, dimen- 
sion drawings, suggested specifications, a list 
of installations, and installation and operat- 
ing instructions. Standard lift stations range 
in capacity from 20 gpm to 4000 gpm 


182 SEWAGE REGULATORS 

Brown & Brown, Inc.—-manufacture a line of 
float controlled quadrant gates, in 37 sizes, 
to automatically control the diversion of sani- 
tary flows from combined sewers to inter- 
ceptors. Such automatic gates may be actu- 
ated either from head or tailwaters or dually 
from two sources. Bulletin 81A contains ca- 
pacity and dimension charts 


183 SEWAGE TREATMENT PLANTS 


Smith & Loveless, Inc.—A new 20-page Data 
Manual on “Oxigest’’ Factory-built Sewage 
Treatment Plants for housing develupments, 
schools, motels, and factories, contains design 
notes, selection charts, engineering drawings 
and suggested specifications 


184 SINGLE ACTING PILE HAMMER 


Vulcan tron Works, Inc.—-Just issued is a 20- 
page engineering bulletin, No. 68-F, on the 
selection and application of single-acting pile 
hammers with rated striking energy from 
7260 to 30,225 ft lb. The brochure is very com- 
prehensive and deals with many subjects such 
as rating of hammers, selecting size required, 
safe bearing load for piles, adaptability for 
driving, bases, plates, driving heads, helmets, 
and head blocks 


185 SLUICE GATES 


Rodney Hunt Machine Co.—-The first basic 
improvement in sluice gates in many years, 
the patented HY-Q fivnsh vottom closure sluice 
gate, is described in Catalog 75. This booklet, 
with 12 pages of illustrations, clearly shows 
all details of construction, installation, and 
operation of the unique gate as used in water 
filtration plants, power plants, municipal and 
industrial plants, dry-docks, and flood con- 
trol 


186 SLURRY SEAL 


American Bitumuls & Asphalt Co.—''Bitumuls 
Slurry Seal” is an operation which consists 
of mixing the aggregates with Bitumuls and 
water to a slurry consistency in a _ transit 
mixer, and spreading over the pavement by a 
specially constructed squeegee type spreader- 
box. The action of the squeegee forces the 
slurry into the fine cracks of a weathered 
but still sound surface of an old asphalt 
pavement, thereby reducing expensive main- 
tenance patch construction to a minimum 


187 SOIL COMPACTION 


Barco Mfg. Co.—The Vibra-Tamp, a versatile 
tool for maximum compaction of granular 
base materials and bituminous surfacing, is 
the subject of a 4-page bulletin. Whereas the 
Rammer covers the cohesive type soils where 
impact compaction is necessary, the Vibra- 
Tamp covers the non-cohesive type soils where 
surface finish is desirable. Specifications and 
on-the-job photos are included in the brochure 


Turn to page 144 and order your 
literature. 


LABYRINTH 


WATERSTOPS 


A SOUND INVESTMENT 
FOR CONCRETE CONSTRUCTION! 


LABYRINTH AVAILABLE IN 2, 3 or 4 rib. 


ON YOUR CONSTRUCTION: 


1. Consider the investment in design, ma- 
terials and labor (to mention a few). 


2. Then consider how important safe, se 
cure watertight concrete joints are. 


3. Thorough watertightness can be se- 
cured by installing Labyrinth Waterstops 
—a dividend that makes the low initial 
cost of the product insignificant when 
compared to your total investment—and 
one that insures watertight concrete joints 
for years! 


¢ Corrugated ribs grip concrete, in- 

sure an everlasting bond between 

joints 

Finest polyvinyl! plastic resists 

chemical action, aging, severe 

weather. 

e Takes just seconds to nail to form 
. easy to cut and splice on location 

(prefabricated fittings available). 

© There's a Water Seal product for 

every type of concrete work! 


If your aim is to stop water seepage, stop 
it effectively with Water Seals’ Water- 
stops! 

Us in SWEET’S” 
New Literature and Free Samples Sent on 
Request—Use Coupon Below 


WATER SEALS, inc. 


9 SOUTH CLINTON STREET, CHICAGO 6, ILL. 


J. E. Goodman Sales, Ltd. 
Toronto, Ontario 


Made in Canada for 


[ WATER SEALS, INC. DEPT. 1 

| 9S. Clinton Street 

| Chicago 6, Illinois 

| Please send free somple and descriptive 
| literature. 
| 

| 

| 

| 


Name 


Address. 


City 
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188 SOIL COMPACTION 


Vibroflotation Foundation Co.—Avallable is a 
booklet entitled ‘Soil Compaction by Vibroflo- 
tation’’ which describes the soil consolidation 
and engineering services of the Vibroflotation 
Foundation Co. The booklet illustrates the 
compaction of 8 to 10-ft cylinders of sandy 
soil to provide a firm foundation of sand for 
any type of structure. To make sure of com- 
plete coverage in a given area, these cylinders 
are overlapped according to a predetermined 
pattern under individual loadings or under 
entire building areas. 


189 SOIL SAMPLING EQUIPMENT 


Sprague & Henwood, Inc.—The recently com- 
pleted 24-page soil sampling bulletin includes 
a wide selection of samplers to fill all soil 
sampling needs. In addition to the various 
s plers described in earlier bulletins, it in- 
cludes the S & H Vane Shear Tester, the Greer 
& McClelland Hydraulic Piston Sampler, the 
S & H Retractable Plug Sampler, and the 
Harpoon Type Sampler 


190 SOIL TESTING DEVICE 


Charles R. Watts Co.—Full information is 
available on the Dens-O-Meter, which was 
developed after years of research by the De- 
of Highways, State of Washington 
w in general use for making field 
noisture tests in wide range of 
1clud ‘ing fine, coarse granular base and 
It is accurate and fast in small or 

holes up to 3 ft deep 


PLEASE BE PATIENT 
YOUR REQUESTS TAKE TIME 


F/S DISTRIBUTORS: The A. Lietz Co., 
Blue Print Co., Chicago, Ill.- 
Wash., CANADA: 
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Sa n Fra ncisco a nd Los Ange le 8, Calif - 
-Watts Instruments, Columbus, Ohio 
Instruments 1951 Ltd., 
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191 SPEED REDUCERS 


The Earle Gear and Machinery Company A 
sixteen-page illustrated catalog, describing 
speed reducers as applied to operating 
chinery, particularly bridge machinery, 
a’ Ylable. Outlined are specifications service 
fattors horsepower ratings and dimensions 
of the particular units illustrated. Gasoline 
power units are also dealt with in a com- 
pact easy-to-read form Photographs are 
shown of actual installations with miniature 
blueprints included 


192 STEEL & ALLOY FABRICATION 


Graver Tank & Mfg. Co., Inc.—-This 4-page 
folder describes in brief form all the types of 
steel and alloy tanks and vessels which the 
company has fabricated and erected recently 
Cust ym craftsmanship is shown serving mu- 
nicipalities and a wide range of industries 
such as petroleum, chemicals, steel, and atomic 
enerey 


193 STEEL BUILDING PRODUCTS 


This illustrated booklet ha 
been published for convenient reference in the 
use and specification of buildi prod- 
ucts such as roof decking, n le: jois* 
V-Beams and V-Girders, V-Bowstring Trusse 


Macomber, Inc. 


ok Steel Framing 


194 STEEL FOR HIGHWAYS 


Bethlehem Steel 
booklet 
the broad 


Company—Thi i6-page 
Steel for Highways,"’ de- 
range of Bethlehem l 


Steel 
construction of mod- 


lling and 
anchor bolts, 


F/S OPTICAL 
LANIMETER 


Model 236/A 


yestrain and parallax in contour- 
ing the figure are eliminated by the 
optical tracer. No need for sub- 
tracting the initial reading or ad- 
justing the counting wheel manually. 


Tracing lens providing large 
magnification 

Zero setting control 

Vernier unit adjustable from 
-006 to .020 square inches 
Full servicing by factory 
specialists 


F/ ~ offers a comple te line of high 
engineering instruments. 
r nearest dealer or write 
radetailed literature. 


ENICA 
AGHI, INC. 


41-14 24th St., L. 1. C. 
N. Y. ‘DEALERS’ 
NQUIRIES INVITED” / 


National 
Muth Co., Inc., 
Montreal. 


-Geo. F. 


Ottawa, Toronto, Re gina, 


195 STEEL JOISTS 


Steel Joist Institute Some of the 
vantages Offered by SJI-approved open web 
steel joists are strength, light weight, easy 
handling and placement, fire and vermin re- 

tance, versatility and adaptability to differ- 
ent architectural design 


many ad- 


196 STEEL JOISTS 


American Bridge Division -This 40-page steel 
joist catalog contains complete design informa- 
tion for spans up to 120-ft. Such subjects as 
design calculations, bridging, properties and 
dimensions, end sce ils and accessories, load 
tables, marking systems for ordering, and 
Specifications are clearly and completely cov- 
ered in this catalog 


197 STEEL SHEET PILING 


L. B. Foster Co.—-A 20-page catalog lists the 
advantages of renting interlocking steel sheet 
l contains specifications for piling 
ll as corners and connections 
various types of sheet 
provided on dimensions 
modulus. Diagrams show- 
everal types of coffer- 
On-the-job photos 
installations 


truction 


are also included 
rate several typical 


198 STRATAGRAPH 


Edo Corp.—-An illustrated brochure describe 
the Model 400 Strat reg h, strata penetrating 
ir h records ith sharp definition 
accuracy, underlying 
and other relatively shallow bod- 
of water. Sediment, intermediate layers 
and faults are readily distinguished 

l hown on permanent chart. The 

typical 


llustrates equipment and 


FILOTECNICA 


EXHIBITS: 


Association 
Annual Meeting 
Ictober 6-8, 1958 
AUSTIN, TEXAS 
Stephen F. Austin Hotel 
BOOTH 22/23 


Engineering Show 
ASCE Annual Convention 
October I13-I7, 1958 
NEW YORK CITY 
Statler Hilton Hotel 
BOOTH 27 
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oa ern highway. These include reinforcing bars, 
eae bar mats, dowel units, structural steel, wire 
sate rope, drill steel, pipe, guard rail and posts, 
ee fence and fence posts, sheet ; 
co ing piles, culvert sheets, rock 
ete r rdiz 
recording 


STyMBLING 


Spilled materials on a solid 
walkway caused workmen to stum- 
ble and turn ankles. Installation of 
80% open Irving Mesh Grating 
allowed materials to fall through 
and minimized the hazard. 


* 


For Safe, Strong, Slip-Proof 
Stair Treads Specify 
IRVING ‘‘VIZABLEDG’’ TREADS 


* 
Manufacturers of Riveted, 
Pressure-Locked, 
and Welded Gratings of 
Steel, Aluminum and other metals. 


“A FITTING GRATING 
FOR EVERY PURPOSE” 


IRVING SUBWAY GRATING C0, Inc. 


Originators of the Grating Industry 


Offices and Plants at 
5008 27th St., LONG ISLAND CITY 1,N. Y. 
1808 10th St., OAKLAND 23, CALIFORNIA 
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199 STRUCTURAL PADS 


Merriman Bros., Itnc.—Bulletin 
No. V-10 contains information and technical 
data on Vibridge structural pads for bridges 
This brochure includes Charts and graphs on 
Vibridge, physical properties and other im- 
portant information 


Lubrite Div., 


200 SURVEY DEPTH RECORDER 


Literature describes and illustrates 
Model 255 and the Model 255A Survey depth 
recorders, with sample recordings. Precision 
sonar equipment for measuring depth of water 
(0-250 fathoms) with great accuracy, this com- 
pact equipment is readily installed on all 
types of survey vessels. Model 255A, with nar- 
rowed beamwidth, records with exceptional 
detail in relatively small areas 


Edo Corp. 


201 SURVEYING EQUIPMENT 

Eugene Dietzgen Company—Descriptions, il- 
lustrations and prices are contained in this 
200-page catalog of surveying equipment. A 
few of the products included are: targets 
range poles, leveling rods, theodolites and 
transits, prismatic compasses, tripods and sur- 
veyors’ stake hatchets 


202 SURVEYING INSTRUMENTS 


Cc. L. Berger & Sons, Inc.—A series of de- 
scriptive folders illustrating surveying instru- 
ments is available. General characteristics are 
fully described with essential specifications 
for each instrument 


203 SURVEYING INSTRUMENTS 


Charles Bruning Company, Inc.—Brunson en- 
gineering transits and levels, which incorpo- 
rate patented dustproof ball-bearing construc- 
tion, are described in a brochure now avail- 
able. The brochure describes how use of the 
ball bearing principle prevents costly main- 
tenance, eliminates looseness in bearings, and 
permits operation in temperatures ranging 
from 70-deg below zero to 160-deg above zero. 
It also illustrates various models of instru- 
ments, 


204 SURVEYING INSTRUMENTS 


Fennel Instrument Corp. of America—Litera- 
ture is offered containing photographs, as 
well as detailed descriptions and prices, of 
the manufacturer's complete line of transits, 
levels and theodolites for all purposes. Also 
included is a description of the new plani- 
meter which sets to zero automatically, just 
by touching a button 


205 SURVEYING INSTRUMENTS 


WwW. & L. &. Gurley—-The complete line of 
Gurley surveying and engineering instruments, 
including transits, levels alidades, are de- 
scribed in the revised edition of Catalog 50 
Transits described include the Hell Gate Pre- 
cise Transit; Standard Precise Transit; Gurley 
Telescopic Solar Transit; Standard Precise 
Mining Transit; Optoplane Precise Transit for 
industrial use; Optical Plummet Transit. In- 
cluded are cross-sectional drawings of many of 
the transits. 


206 SURVEYING INSTRUMENTS 


A 32-page brochure 
brief description of the most im- 
instruments manufactured by Kern 
& Co., Ltd., of Aarau, Switzerland. Fully illus- 
trated, it acts as an index to the detailed lit- 
erature available on each instrument. Included 
in the brochure are theodolites, levels, self- 
reducing tachometers, alidades, pentagonal 
prisms and many other instruments 


Kern Instruments, Inc. 
offers a 


portant 


207 SURVEY MARKERS 


Copperweld Steel Co.—This 4-page booklet, in 
color, lists specifications and describes both 
types of Copperweld Markers: the bronze 
head—to be driven flush into paved or even 
surfaces, and the tinned end—for quick visi- 
bility in uneven or heavily-foliaged areas. The 
pamphlet also includes an explanation of the 
Molten-Welding process by which the copper 
and steel in all Copperweld Products are 
inseparably united. 


HELP 


for engineers! 


STANPAT—the remarkable tri-ace- 
Yate that is pre-printed with your 
standard and repetitive blueprint 
items, easily transferred to your trac- 
ings by an adhesive back or front. 
Relieves time-consuming and tedious 
detail of re-drawing and re-lettering 
specification and revision boxes, 
standard symbols, sub-assemblies, 
components and cross-sections, Saves 
hundreds of expensive hours of 
drafting time and money, frees the 
engineer for concentration on more 
creative work, 


so simple to use: 
O) PEEL the tri-acetate adhesive 


from its backing. 


@ PLACE the tri-acetate in posi- 


tion on the tracing. 


@) PRESS 


into position, will not 
wrinkle or come off, 


r STANPAT CO., Whitestone 57, N. Y., U.S.A. 
| Pncne: Flushing 9-1693-1611 Dept. 54 
Please quote on enclosed samples. 
Kindly send me STANPAT 
| samples. 
Name. 
Title 

Company 
Address. 


literature and 
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Prestressed 
Concrete Tanks 
Show 
Big Savings 
Maintenance Costs Cut By 75% 


Over a 50 year service life, a pre- 
stressed concrete tank will show a 75°6 
saving in total maintenance costs ovet 
a sfeel tank of the same capacity. In 
today’s economy, such a long range 
saving has tremendous appeal to 
municipalities and water companies 
throughout the world. When your tank 
requirements are in the planning stage, 
these calculated maintenance costs 
should be considered. Average yearly 
maintenance on a 3,000,000 gallon 
steel tank is estimated at $2500 per 
year at current prices. For a pre- 
stressed concrete tank, maintenance is 
negligible; however, occasional paint- 
ing for color effect may be desired. 

When the charges for servicing the 
initial cost plus relative maintenance 
allowances are plotted, the prestressed 


concrete tank will often show a lower 
out of pocket cost to the owner in less 


than 5 years. When these costs and 
their increases are extended for an 
expected service life of 50 years, the 
savings to the owner with prestressed 
concrete are enormous. 

The prestressed concrete tank is also 
a good looking tank . . . it is inherently 
strong and extremely stable... it is 
designed and built for permanence. 

And, 75%, of the contract price is 
spent right in your local community 
... construction is done with materials 
and labor available locally. 

Write today for more information on 
Preload Prestressed Concrete Tanks 


THE PRELOAD COMPANY, INC. 


211 East 37th Street 
New York 16, New York 


PRELOAD CONCRETE STRUCTURES, INC. 
837 Old Country Rd., Westbury, L. I., N. Y. 
THE PRELOAD COMPANY, INC. 

711 Perimeter Road, Kansas City, Missouri 
HERRICK IRON WORKS 
28400 Clawiter Road, Hayward, California 
THE PRELOAD COMPANY, INC. 
Jefferson Tower Bidg., 351 Jefferson, Dallas, Tex 


THE CANADA GUNITE COMPANY, LTD. 
7325 Decarie Boulevard, Montreal 16, Canada 
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208 SWIMMING POOLS 

National Pool Equipment Co.— Residential and 
commercial catalogs and price lists for the use 
of all engineers and architects are offered 
which describe the company’s complete line of 
swimming pool equipment. Also manufactured 
and designed is a prestressed concrete pool 
that is particularly engineered to withstand 
unusual climatic and soil conditions 


209 “T-1" ALLOY STEEL 


United States Steel Corp..The most compre- 
hensive collection of facts and data about USS 
constructional alloy steel. Complete 
jata on available sizes forms conditions, 
fabrication, welding and application of thi 
3-times stronger than structural steel prod- 
uct. Complete properties and characteristic 


64 pages 


210 “T-1" STEEL 

Lukens Steel Co.A description of Lukens 
T-1"’ steel, its properties, uses, and fabrica- 
tion techniques is included in a new brochure 


PLEASE PRINT 
NAME CLEARLY 


211. TECHNICAL DATA CATALOG 
Lefax Publishers—-A newly revised catalog for 
1958-1959 of Lefax Pocket Size Technical Data 
Books has been announced. Selling at $1.25 
each handy books cover every field of 
engineering and are of constant use to engi- 
technical men surveyors shopmen, 
teachers and students. They contain about 140 
loose leaf pages of concise, comprehensive, and 
authoritative material. A partial list includes 
highway engi i surveying tables, survey- 
ing theory and practice and conversion table 
The catalog will » sent free of charge 


these 


212 TELE-PLUMB 


Warren-Knight Co.-In addition to a cutaway 
drawing of the Tele-Plumb, instructions on 
how to use the instrument, and prices, this 
pamphlet contains a list of special features 
such as: elimination of the Plumb Bob; noth- 
ing to attach or detach between set ups; and 
can be used on Transits or Transit-Levels 
Also includes a description of the Plano-Shift 
Model 90-9 


213 TENNIS COURTS 


American Bitumuls & Asphalt Co. Laykold 
Tennis Courts’ is the title of a 12-page, four- 
color booklet containing detailed specifications 
and color photographs of typical installations 
There are sections on cost, maintenance, re- 
surfacing and player acceptance. These bi- 
tuminous courts offer resilient, egrit-free, all- 
weather type surfaces 


214 TEREDO CORE DRILL 


Acker Drill Co., Inc.—-will send free of charge 
a copy of Bulletin #30, which describes the 
Teredo Core Drill. This unit is ideal for soil 
ampling and other operations requiring core 
1 and can be supplied either trailer, 

truck mounted. Power plant can be 

gasoline, kerosine, or diesel engine 
Power take off from automotive equipment as 
well as electric motor or air motor are op- 
tional power plants 


215 THE COMPLETREATOR 


Dorr-Oliver, Inc.—An 8-page, two-color bulletin 
entitled, ‘““‘The Dorr-Oliver CompleTreator"’ de- 
scribes the compact design, operation and ad- 
vantages of the package-type unit for small 
plants. Also included in Bulletin #7315, are a 
line drawing, flow diagram and a series of 
photographs showing the step-by-step instal- 
lation of a unit 


216 THE EFFECTS OF CALCIUM CHLORIDE 


Solvay Process Division—This is a 40-page 
booklet which is of interest to architects, en- 
gineers and others concerned with specifica- 
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tions, design or production of cement concrete 
The booklet contains a variety of tables, 
graphs and charts dealing with the setting 
time, early strength, curing, density, surface 
wear, shrinkage and ultimate strength. Also 
shown are effects of varying temperatures 
and cold weather, and the results with special 
cements including air-entraining, high early 
strength and low heat cements 


217 + ‘TIDE GATES 


Brown & Brown, tInc.— Literature fully de- 
scribes a complete line of metal tidal gate 
in 22 circular sizes and 47 rectangular sizes 
Also described are timber gates to meet any 
requirements and a line of cushioned flap 
gates for use on pump discharge lines. Dimen- 
sional and loss of head data are given 


218 TORQUE WRENCH ADAPTER 


Information is available 
on adapters to extend the range of torque 
wrenches. Featuring accuracy and econom) 
the device also provides means of using torque 
wrench for inverted applications and in area 
where clearance does not allow access for the 
head of the wrench. Interchangeable work 
drivers increase usefulness at low cost and n 
modification of the torque wrench is nece 


ary 


P. A. Sturtevant Co. 


219 TRAC-HAMMER 


Vulcan tron Works, Inc.--Bulletin TH-1 de- 
cribes and illustrates the Trac-Hammer 
which the company developed with Gardner- 
Denver Co. This versatile machine combine 
the outstanding features of the Vulcan Port- 
able Pile “+r and the Gardner-Denver 
Air-Trac offers mobility and ease of 
handling in a type of equipment heretofore 
requiring expensive prime 
movers 


cumbersome and 


Complete Plant Includes: 
* 75-ton, 3-compartment combination bin 
* 3-cu. yd. combination batcher 
475-Bbl. cement silo 
Cement elevator and screw conveyor 
Aggregate elevator and truck hopper 
All motors and drives 


This is all the plant you need for the 
Ready-Mix business. 


Write for complete catalog No. G1O1 
alee 0. Gregory Mfg. Co., Inc. 


1006 Oakland Avenue . Memphis 1, Tenn 
Whitehall 6-5966 


CIVIL ENGINEERING 


+ oO 
7 


CATALOG DIGESTS 


220 TRACTOR-SCRAPERS 


Caterpillar Tractor Co.—-Actual job reports 
showing production and cost for DW15-No. 428 
Tractor-Scrapers are featured in a 1l2-page 
booklet entitled ‘Moments of Decision.’ The 
features of the DW-15-No. 428 that contribute 
to faster loading, bigger loads, and higher 
production are fully explained in the two-color 
booklet 


221 TRACTOR SHOVELS 


Allis-Chalmers Mfg. Co.--Operating, perform- 
ance and maintenance advantages provided by 
HD-16G and HD-21G tractor shovels are told 
through pictures and story in an 8-page, 2-color 
catalog now available. Also included are engl- 
neering, design and construction features of 
these two models, which, with aforementioned 
advantages, provide the big capacity, cost-cut- 
ting and versatility users want and demand in 
their equipment 


222 TRANSIT 


Texas-Asiatic Import Co.--Some of the features 
of the Eagle Precise 6-in. Transit mentioned 
in this literature are: all parts except the 
compass, circle guard, and objective lens outer 
tube are made of solid bronze; all parts are 
tmachined and fitted to very close tolerances 
to give long service without need for adjust- 
ment; and horizontal and vertical circles, ver- 
niers, are graduated on heavy sterling silver, 
slightly oxidized to prevent glare. Specifica- 


tions are also included 


223 TRANSITE PRESSURE PIPE 


Johns-Manville Corp. Transite Pressure Pipe 
and the Ring-Tite Coupling” is an illustrated, 
8-page booklet which describes methods in 


producing this asbestos-cement pipe for water 
systems and also describes vings in installa- 
tion time and outlines characteristic advan- 
tages once the pipe is in the ground. Step by 
tep, it gives recommended procedures for 
installing the pipe and assembling the Ring- 
Tite Coupling. A table of sizes and classes is 
included 


224 TRANSITE SEWER PIPE 


Johns-Manville Corp.—‘‘Transite Sewer Pipe 
with Ring-Tite Coupling” is an 8-page booklet 
which illustrates and explains economies 


which this asbestos-cement pipe can effect 
in the design, installation, operation and main- 
tenance of a sewer system. It shows how the 
Ring-Tite Coupling makes tight joints more 
quickly. It covers related items such as the 
Transite Sewer Pipe Fitting for connecting to 
Transite building sewer lines. The booklet 
concludes with a table of sizes, weights and 
crushing strengths. 


225 TRAXCAVATORS 


Caterpillar Tractor Co. Formula For High 
Production,’’ a new booklet describing Traxca- 
vators and attachments is now available. The 
8-page brochure illustrates and describes a 
wide variety of applications of the Traxcava- 
tor line and is available in English, French, 
Spanish, Portuguese and German 


226 TRI-ACETATE SHEETS 


Stanpat Company—circular describing their 
printed adhesive-backed acetate sheets for 
speeding up drafting is available. These sheets 
are attached to original drawings and save 
draftsmen from redrawing standard details 
and repetitive notes. Resulting prints are clear 
and sharp and save tremendous amount of 
time. 


227 ‘TRUCK MIXERS 


Construction Machinery Co.—Some of the 
many features of Transcrete Truck Mixers 
which are discussed in this booklet are: auto- 
matic drum brake, eliminating kick-back; hard- 
faced bead weld on blade edge which adds 
life; self-aligning bearings on all mixer con- 
trols eliminating binding; forged alloy steel 
drum rollers which are fully adjustable; single 
direction hydraulic shock absorber; and sturdy 
water tanks with die-formed heads 
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What size should | specify? 


CAN ‘SOLVE YOUR WATERSTOP 
PROBLEMS IN A SCIENTIFIC MANNER 


In the past, smooth surfaced waterstops have been used in concrete struc- 
tures in the belief that they will effectively eliminate leakages resulting 
from water percolation around the waterstop. It has been a common prac- 
tice to specify 6” waterstops for “small jobs” and 9” waterstops for “big 
jobs”... this practice was not based on the results of any scientific analysis. 
A series of tests have now been conducted by the Ontario Research Foun- 
dation in order to determine how the functional performance of DURAJOINT 
Waterstops, 4” and 6” wide, will compare to the functional performance of 
Dumbell Type Waterstops, 6” and 9” wide, when embedded in concrete 
and subjected to hydrostatic pressures of various magnitudes. 

The tests provide positive proof that it takes the right combination of PVC 
material and multiple-ridge cross section design, found only in DURAJOINT, 
to stop water under all joint conditions that are likely to exist. The tests also 
proved that the 4” wide DURAJOINT Waterstop is far more effective than 
the 6” wide Dumbell Waterstop and the 6” DURAJOINT Waterstop is also 
far more effective than the 9” wide Dumbell Waterstop. 

\ Be sure to investigate these interesting results your- 
self...send the coupon (below) today, for your free 
copy of the NEW DURAJOINT Technical Report 
No. 4. Contains complete technical data, graphic 
illustrations as to how the performances of water- 
stops compare, and actual copies of the test 
reports. If you are interested in waterstops, this 
report should prove to be one of the most inter- 
esting technical manuals you've ever read. 


121 HILL AVENUE + AURORA, ILLINOIS 


| Gentlemen: DEPT 20 . 
| (] Please send, without obliga- NAME | 
| tion, my free copy of Tech- l 
] nical Report No, 4. FIRM 
| (J DURAJOINT Catalog No. 457. 
| Have representative call. | 
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228 TUNNEL & MINE EQUIPMENT 


Mayo Tunnel & Mine Equipment—Newly re- 
vised 8-page Bulletin No. 22 shows installation 
shots of steel forms, head frames, mine cars, 
couplers, kibbles and gilleys, grouters and 
many other pieces of equipment for tunnel 
haulage and mine shaft construction 


229 TUNNELS 


Spencer, White & Prentis, Inc.—‘‘Famous Sub- 
ways and Tunnels of the World,”’ by Edward 
and Muriel White recounts the fascinating 
history of subways and tunnels from earliest 
times. The price is $2.75 


N. B. There is a charge for this book. Make 
= payable to Spencer, White & Prentis, 
nc. 


230 TURBOCHARGED DIESEL POWERED 
TRACTOR 


Allis-Chaimers Mfg. Co-—Major advances in 
design of the HD-21 diesel powered tractor 
are described in the two-color, 16-page cata- 
log (MS-1243) now available. Photographs and 
other illustrations point to these features and 
help tell the engineering and construction 
story of the tractor. Matched equipment and 
a line of accessories are also pictured. Tractor 
specifications are included 


DID YOU MAKE YOUR CHECKS 
PAYABLE TO THE PROPER COM- 
PANIES? ARE THE AMOUNTS 
CORRECT? 


231 TWO COMPACTING UNITS IN ONE 


Galion Iron Works & Mfg. Co.-Bulletin No. 
423 presents Galion’s combination 3-Wheel 
Roller with Jackson Electric Vibratory Com- 
pactor. It shows how you get the compressing 
action of massive roller weight plus the con- 
solidating action of vibration. It is claimed 
this unit is so effective that density specifi- 
cations such as Proctor, Modified Proctor, and 
AASHO-T99-49 are often attained in one pass 
per lift 


232 UNDERPASSES, TUNNELS, CONDUITS 


Armco Drainage & Metal Products, Inc.—-Man- 
ual TL-5956 describes and illustrates various 
types of corrugated metal structures for un- 
derpasses, industrial conveyance tunnels and 
conduits. Sizes and shapes are shown, tables 
given, and methods of obtaining openings de- 
tailed. Another section deals with end treat- 
ments, floors and drainage, lighting, brackets 
and conveying equipment 


233 UNDERPINNING 


Spencer, White & Prentis, Inc.—-‘‘Underpin- 
ning,’’ a book by Edmund Astley Prentis and 
Lazarus White is recognized as the authori- 
tative source for information in the field by 
engineers, architects and contractors all over 
the world. The price is $10 


N. B. There is a charge for this book 
Make checks payable to Spencer, White & 
Prentis, Inc 


234 UNIVERSAL CARRIER 


Otis Distributing Co.—Two pieces of literature 
are available which describe the Universal 
Carrier for car tops. A safe way to carry 


New Modern Design 


—-Sound Engineering 
produced this outstanding 


WARRINGTON-— VULCAN 


Single-Acting 
STEAM PILE HAMMER 


Operating at a medium steam pressure this versatile 
hammer delivers a moderate frequency of low velocity 
blows from a relatively heavy ram. A favorite for driving 
piles of all descriptions. Made in 6 sizes 
with Rated Striking Energy from 825 


ft. lbs. to 30,225 ft. Ibs. 


Ask for full information 


Manufacturers of Pile Driving Hammers Since 1852 


October 1958 


boats, ladders, and lumber, the carrier has no 
cups, bolts or ties to mark or scratch the car 
Merely snap down the 4 handles and it ts 
ready for any load up to 500 Ib 


235 VALVE MANUAL 


The Henry Pratt Co.—This manual includes 
such useful data as: pressure drop and flow 
tables, conversion tables, theory and applica- 
tion, recommended materials, and describes 
the Pratt Valves and operators 


236 VALVES & HYDRANTS 


M & H Valve & Fittings Co.—-No. 52 is a 
136-page, hard-back, permanently bound cata- 
log with illustrations, dimensions, weights of 
valves, hydrants and fittings for water works, 
filtration plants, sewage disposal plants, fire 
protection systems and industrial uses. It in- 
cludes related engineering data. M & H prod- 
ucts furnished in accordance with standard 
specifications of AWWA, ASTM and ASA, are 
also listed and approved by Underwriters and 
AFM 


237 VERTICAL WATER WELL 


Ranney Method Water Supplies, inc.-The 
newest development in the vertical waterwell 
field is the subject of this brochure. Called 
the Vertube, it is a natural gravel vertical 
water well, designed exclusively for low vol- 
ume users, at low cost. A diagram of the 
well completes the brochure 


238 VESSEL & MECHANICAL EQUIPMENT 


Goslin-Birmingham Mfg. Co.-Some of the 
equipment illustrated and discussed in this 
brochure are: evaporators, rotary filters, flak- 
ers, dryers, and heat exchangers. Also shown 
are several giant castings from the G-B foun- 
dry, which were machined in the company’s 
shops and made ready for shipment. Castings 
up to 100,000 lb are handled readily in the 
foundry 


239 VIBRATORY EQUIPMENT CATALOG 


Jackson Vibrators, Inc.-Multiple Compactors 
for maximum consolidation of sub-base courses 
in macadam construction, fills, etc. Manually 
guided Compactors for paving blacktop walks, 
drives, pavement patching, widening, consoli- 
dation of granular soils in trenches, close to 
abutments, concrete floor sub-bases, etc.; Con- 
crete Vibratory Screeds; Vibratory Tubes for 
Internal and Surface Vibration in Concrete 
Paving; General Construction Vibrators; Port- 
able Power Plants 


240 VIBRO-TAMPER 


The International Vibration Co.-This pam- 
phlet describes the Vibro-Tamper as having 
capacities ranging from 250 to 450-cu yd per 
hr, depending on job conditions. The high- 
powered vibration and tamping forces are 
said to penetrate to a depth of 3-ft, result- 
ing in earth compaction, making subbases and 
earth-support less subject to traffic vibrations 
Specifications and photographs are included 


241 VISQUEEN FILM 


Visking Co., Div. of Union Carbide Corp.—Two 
brochures have been published about Visqueen 
Film, a lifetime moisture barrier, a pure plas- 
tic, virgin polyethylene. A few of the charac- 
teristics and advantages of this film are: life- 
time protection, flame resistant, light weight, 
puncture and tear resistance, dust proofing, 
air resisting, and wide widths up to 32 ft 


242 VITRIFIED CLAY PIPE 


Gladding, McBean & Co., Pipe Products Div. 

A 6-page catalog sheet, A.I.A. 29-B-5, has 
been prepared on Yellow Joint Speed-Seal 
Mainline, the vitrified clay pipe with factory- 
made, mechanical-compression joints. In ad- 
ditin to outlining the advantages of using 
Speed-Seal Mainline, the attractive two-color 
sheet contains suggested specifications as well 
aé recommendations for installation and han- 
dling the pipe. 
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243 WAFER VALVES 


S. Morgan Smith Co.—This catalog describes 
the new, full-bodied Wafer Valve design. 
Many of the highly desirable features of two- 
flanged butterfly valves are incorporated in 
these rugged metal or rubber-seated valves. 
Especially applicable to industrial processing, 
they may be equipped with almost any opera- 
tor. The catalog gives accurate layout draw- 
ings and complete dimensions of all sizes, 
standard materials used, accessories, engineer- 
ing data, and layout dr swings and dimen- 
sions for standard commercial operators gen- 
erally used with these valves 


244 WATER SEWAGE EQUIPMENT 


The Jeffrey Mfg. Co.-Catalog 905 contains 
descriptions, diagrams, and photographs cf bar 
and disc type screens, screenings grinders,. grit 
collectors and washers, bucket’ elevators, 
sludge draw-off valves, apron, belt and spiral 
conveyors, chains and sprockets, power trans- 
mission machinery, scum removers and cross 


collectors 


245 WATERSTOP MANUAL 


The Durajoint Technical Information Center 
Contains complete information on Durajoint 
Water- 


and Duraseal Polyvinylchloride-PVE 
stops, for expansion and construction joints 
Durajoint’’ was specifically compounded and 


between adjacent sections 
“Durajoint’’ may be 
merely applying heat 
together until bonded 
vulcanizing equipment 


designed for use 
of concrete structures 
spliced on the job by 
and holding the ends 
Requires no welding or 


246 WATERSTOP TECH-TIPS AVAILABLE 


Durajoint Technical Information Center—has 
ready for distribution, a complete series of 
Durajoint ‘‘Tech-Tips This series of techni- 
cal data sheets tells where, why and how to 
use Durajoint Waterstops. Graphically illus- 
trates how to form-work, install, set-up and 
how to quickly and easily splice this Water- 
stop on the job. Covers many applications 


247 WATER SUPPLIES 


Ranney Method Water Supplies, Inc.—-‘‘Sup- 
plying Water for Municipal and Industrial 
Use,’ a 24-page catalog, explains how the 
Ranney Method can provide any type of 
water program for these uses. Horizontal col- 
lectors, infiltration galleries, vertubes, and 
intakes are fully described. Photographs and 
schematics depict each operation. 

248 WATER WELL DRILLS 

Bucyrus-Erie Co.-Some of the equipment 


7-page brochure describes includes 
the 1-W, smallest in the company's line of 
water well drills; the 22-W, a medium-size, 
fast and highly mobile drill; and the 28-L, for 
drilling larger industrial and municipal wells. 
The booklet also contains specifications and 
illustrations. 


which this 


249 WELDED GRATING 


The Globe Co.—-This 8-page bulletin shows de- 
tails of new lightweight, extra strong Gold 
Nugget Welded Grating, ideally suitable for 
power houses, loading docks, oil refineries, 
fire escapes, drain grates, and all types of 
heavy duty platforms. General engineering 
data, safe loading charts, and directions for 
specifying welded grating are contained in 
this booklet. 


250 WELDED & RIVETED GRATINGS 


Klemp Metal Grating Corp.—A revised 4-page 
brochure details specifications, safe load ta- 
bles, diagrams, descriptions, etc., of Klemp 
welded and riveted gratings. Riv-Dex-teel, 
Bridge Decking, Drain Grates and varieties of 
Stair treads. Technical drawings indicate in- 
Stallation and applications of these products 


251 WELDED WIRE FABRIC 


Laclede Steel Co. 
welded wire fabric, 


is available on 
which holds resurfacing 
material securely and reinforces it against 
creep and surface deterioration. Even at bus 
and gouging of the pave- 


Information 


stops the movement 
ment 


is minimized. 


CIVIL, ENGINEERING 


October 1958 


252 WELLPOINT 


Complete Machinery & Equipment Co., Inc.— 
This 16-page, illustrated booklet contains four 


features of the “‘Complete’’ Wellpoint, which 
are: largest screened area of any wellpoint, 
strongest by the use of fluted tubing, easiest 
jetting because of lightweight construction, 
and the ability to lower water further than 
other points 

253 WELLPOINT DEWATERING 

Griffin. Corporation—‘‘The Well- 
point System in Principle and Practice’ is a 
handbook of the fundamentals of wellpoint 
dewatering and is applicable to any well- 
point system regardless of manufacture. This 


handbook contains information on how a well- 
point system functions, and methods of plan- 
ning, layout, installation and removal of the 
system. The manual is pocket size, 109 pp in 
length and contains 62 diagrams and illus- 
trations. The price is $1.50. 


N. B. There is a charge for this book. Make 
checks payable to Griffin Wellpoint Corpora- 
tion. 


254 WELLPOINT DEWATERING 


Griffin Wellpoint Corp.—-‘How to Handle Wet 
Jobs,"’ a brochure presenting successful solu- 
tions to unusual pre-drainage problems is now 
available 


255 WELLPOINT DEWATERING SYSTEM 


Griffin Wellpoint Corporation—-A catalog de- 
scribes the many items of Griffin wellpoint 
equipment together with pump capacity charts 
It contains a series of actual job photographs 
showing this equipment on various types of 
construction projects 


256 WELLPOINT SYSTEM 


Moretrench Corporation—-an 
page catalog, fully illustrated, describes the 
Moretrench wellpoint system and its use in 
dewatering various types of construction proj- 
ects. It includes useful technical data on the 
system 


informative 76- 


257 WOOD & STEEL TYPE DOORS 


The Kinnear Mfg. Co.—The catalog and data 
book discusses fully and illustrates the ad- 
vantages, the economy, the construction fea- 
tures and the general specifications of the 
various types of wood and steel upward- 
acting type doors. Known as Bulletin 96 it 
gives information on installation, clearance 
requirements, methods of operation and con- 
trols, as well as adaptability of the doors 
for many types of uses 


258 AUTOMATIC CURBER 


E. L. Hardin Associates, Inc. 
illustrated booklet describes 

Curber as a _ sturdy, simple, portable, and 
efficient machine, which can lay curb faster 
without forms using asphaltic or portland 
cement concrete. Operating and maintenance 
instructions, and specifications are included. 


This 6-page, 
the Automatic 


259 CONSTRUCTIONAL TESTING 
EQUIPMENT 


Tinius Olsen Testing Machine Co.—Physical 
testing equipment for constructional materials 
is described in 12-page Bulletin 55. Details 
and specifications are given on Laboratory- 
type Compression Testing Machcines, Super 
“L'' Hydraulic Compression machines with 
electronic load indication, semi-portable con- 
crete block cylinder and beam testers among 
other machines and accessories. 


260 ALUMINUM WELDOR’S TRAINING 


MANUAL 


Kaiser Aluminum & Chemical Sales, Inc.—This 
144-page booklet contains instructional infor- 
mation designed to train and qualify indi- 
viduals in welding aluminum by the inert gas 
process. Free when requested on company 
letterhead. 


N.B. A charge of $1.00 when booklet is for 
personal use. Make checks payable to Kaiser 
Aluminum & Chemical Sales, Inc. 
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THE BRUNTON 


POCKET TRANSIT 


IT’S HANDY... 
weighs only 9 oz.; 2%’ x 3x 
easy to carry in pocket, on belt, in car. 


IT’S VERSATILE... 
ideal for preliminary and supplementary 
surveying; used as a compass, transit, 
level, plumb, alidade, clinometer. 
Shows direction to 1°; level, slope or 
grade within 1°. 


IT’S MADE TO LAST A LIFETIME 
“Over 60,000 Brunton Transits since 1896’ 


See your local engineering supply house 
or WRITE FOR CATALOG 


*Brunton is a registered trademark of 
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September 1759. High-Speed Computer Applied to 1765. Laboratory Studies of Wind Waves 
Bridge Impact, by Charles T. G. Looney. (ST) in Shallow Water, by John C. Hufft. (WW) 
Results of a study of the impact on highway This paper presents the results of a laboratory 
bridges is described. The effect of different bridge nvestigation of the growth of wind waves in 


Journals: Irrigation and Drainage, Structural and truck characteristics are presented, and shallow water, including experimental 


Waterways and Harbors, Sanitary dimensionless representation of ‘all the : itionships between velocity, fetch, and wave 


bles irameters tor two different 


1750. Potential Use of Water by Irrigation 
in the Humid Areas, by Keith H. Beauchamp. 1760. Causes of Deterioration and Protec- 1766. Irrawaddy River System of Burma, 
(IR) This paper examines the problems of in- tion Methods: Progress Report of a Sub-Com- by Henry R. Norman. (WW) This paper ex- 
creasing irrigation water demands. Aspects of mittee of the Committee on Timber Structures. mines transportation conditions of the Irra 
iumid area irrigation offsetting uneven rainfall (ST) The causes of deterioration of wood and the waddy ver system of Burma up to 1953, in 
listribution and stabilizing production and _ in- conditions under which damages result are de cluding war, warti 


ome are presented scribed. General methods in use for protection ster 


structures are giver 


1751. Worldwide View of Irrigation Devel- 1767. Model Studies of Sector Gate Type 
opments, by N. D. Gulhati. (IR) The devel- 1761. Analysis of Rigid Frames by Succes- Locks, by Frederick R. Brown. (WW) Sector 
pment of water resources to provide irrigation sive Replacement, by Chen Loh-Kwan and Li gate type locks may be used to advantage 

ities, improve existing agriculture, and to Seung Ping. (ST) An analytical method is de where reverse head conditions are encountered 

large areas of deser r 1 for the calculation of moments at the or where it is desirable to operate the 
are presented. supports or joints of rigid 
portion of a structure with a member of it f model tests are given 


erwise r veloped 
loy 
frames by replacing under head for passage of debris or ice. Re 


equivalent in stiffness or in rigidity 


1752. Maultiple-Use Projects in Development 
of Water Resources, by W. A. Dexheimer. (IR) 1768. The Port of Chicago, by Austin F. 
Doubling the United States present water supply 1762. Analysis of Continuous Beams by Brant, Jr. (WW) This paper presents the result 
by 1975 requires cooperative and multiple-purpose Carry-Over Moments, by Jan J. Tuma. (ST) of a detailed economic and engineering study 


planning. River-basin construction should be co 4 general method for the analysis of continuous 


Chicago and the effect r 


Seaway 


ordinated by local, state, and federal agencies beams of constant or variable depth is presented r t} Lawrence 


les are 


1753. State Versus Federal Control of West- 1769. Changing Site Requirements for Port 
ern Waters, by Lewis A. Stanley. (IR) Examined 1763. General Considerations for Reactors Operation, by Peter Engelmann. (WW) Change 
n this paper is the Supreme Court decision in and Related Plant Types, by John F. Stolz. (ST) n cargo handling methods at modern ports are 
the Pelton Dam case as it affects the sovereignty This paper classifies reactors according to their analyzea, concluding that, for maximum future 
of the western states in the control of nor purpose and examines those reactor plants operating efficiency, dock-side transit are 


navigable waters within their borders. igned for power generatior ; i be greatly enlarged 


1754. Water—A Limiting Resource? by 1764. Analysis of Frames with Curved and 1770. The Suez Canal—Its Chronicle and 
Robert O. Thomas. (IR) This paper emphasizes Bent Members, by Jan J. Tuma, Kerry S. Hav- Bibliography, by Shu-tien Li. (WW) The 
the magnitude of the anticipated demand for ner and Frank Hedges. (ST) The application of chronicle of development and engineering events 
water in the United States. The availability of 1 modified moment distribution method to the f the Suez Canal beginning 4,000 years ago 
water is compared with the major demands made inalysis of continuous and complex frames wit! to 1956, and a bibliography of all published 


pon the i} y ‘ | and bent members is presented rk fror 1800 57 are presented 


1755. Thermal Considerations in the Design 
of Concrete Shields, by Harold S. Davis. (ST) 
Behavior and properties of concrete structures 
for shielding atomic power plants are presented 
with methods for estimating thermal effects as- 
sociated with linear and non-linear distributic 


of temperature nuclear heating and 


cooling. | ORDER FORM FOR PROCEEDINGS 


(For ASCE member use only) 


1756. An Analytical and Experimental 
Study of Helicoidal Girders, by Y. F. Young lo obtain complete Journals or reprints of the papers listed here, complete 
and A. C. Scordelis. (ST) A study of the heli the mail J | losired. cut 
coidal girder, fixed at the ends, subtending a | 12 Malling labe elow, write in the Journal name or paper numbers aesirea, cu 
horizontal angle of 180°, and having a slope of | it from this section, insert the label in an envelope, and mail to ASCE, 33 West 


30° is presented — ‘ 
4 | 39th St., N.Y. 18, N.Y. Please make the mailing label legible—correct. delivery is 
up to you. 


Design, by Alfred L. Parme. (ST) Time-saving 
design charts for the rapid selection of the Tat Membership 
critical load factor combination are presented 
Loads and area of reinforcement obtained by 
ultimate strength design procedure are compared 
with those obtained by conventional methods 


Grade 


1758. Numerical Analysis of Two-Hinged 
Arches, by Thomas D. Y. Fok and Tung Au. Papers 
(ST) This paper presents a numerical solution 
for the influence ordinates of the horizontal 

in a two-hinged arch of variable sec- Journals (at a cost of $1.50 each) 
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1771. , The American Locks of the St. Law 
rence Seaway, by John P. Davis. (WW) Design 
and construction of the Eisenhower and Grass 
River locks of the St 
described, and the necessity t¢ 


Lawrence Seaway are 


and design of 


certain measure requ red for lamage contre 
tressed 
1772. Scientific Developments in River 


Transportation, by C. R. Horton, Jr. (WW) 
The paper describes progress made in model 
testing of push-type river towboats and barge 
fleets. Progress in improving efficiency ot rivet 
towboats by the new model techniques is eval- 


uated in terms of performance and €¢ 


1773. Hydraulic Design of Columbia River 
Basin Navigation Locks, by G. C. Richardson 
and N. J. Webster. (WW) This paper presents 
lesign aspects of the hydraulic systems of the 


Columbia River Basir lift) navigation locks 


1774. Land Subsidence due to Ground- 
Water Development, by J. F. Poland. (IR) 
Land subsidence has occurred in several areas 
of intensive ground-water development in Cal 
fornia. This paper examines the sub “nce areas 
wd =summarizes the principa problen that 

le pe 


1775. The Engineer and Worldwide Con- 
servation of Soil and Water, by Orson W. Is- 
raelsen. (IR) The role of the engineer in world- 


ide soil and water conservation is emphasized 
\ report on drainage ystems and = irrigatior 


presente 


1776. Simplified Techniques in Air Pollu- 
tion Measurement, by E. R. Hendrickson, (SA) 
Reviewed are several applications of simplified 
technique n air pollution measurements and 

e needs involved in setting up an air polln 

pling 


1777. Proposed Changes in Eastern Water 
Use Policies, by Murray Stein. (SA) This paper 
nsiders and compares changing uses of water 
the east with western state uses. Considera 

+ he lone 


n 18 given to the work 
Model Water Use Act.’ 


after the receipt of the registration form. 
papers in excess of his free allotment. 


ordered to avoid unwanted duplication. 


annual rates: Members of ASCE, 
members, $40.00; libraries, $25.00. 


annual subscription rates. 


Morocco-grained binding 
Cloth binding 
Paper binding 


INSTRUCTIONS 


1. Every ASCE member can be registered in two of the Technical Divisions and receive auto- 
matically all papers sponsored by those Divisions. Such registration will be effective 30 days 


2. In addition to those papers sponsored by the Divisions in which he is registered, a member 
is entitled to 100 different papers during a fiscal year beginning October 1. 


3. Members’ accounts will be charged 25¢ each for additional duplicate copies of a paper and for 
4. Papers should be ordered by seria] number. The member should keep a record of papers 


5. Non-members of the Society may order copies of Proceedings papers by letter with re- 
mittance of 50¢ per copy; members of Student Chapters, 25¢ per copy. 


Standing orders for all Papers in any calendar year may be entered at the following 
$15.00; members of Student Chapters, $15.00; non- 


TRANSACTIONS. Specially selected ProckepINGs papers with discussions will be included in TRANs- 
actions. Annual volumes of TRANSACTIONS will continue to be available at the current established 


1778. Design of Chicago’s Central Filtration 
Plant, by Fred G. Gordon. (SA) This paper con 
sists of a general review of the design features 


of the Central District Filtration Plant of 
Chicago 
1779. SED Research Report No. 20: Bottom 


Deposits in a River and their Potential Effects 
on Dissolved Oxygen Concentration. (SA) The 
effect of organic bottom deposits indicates re- 
duction of dissolved oxygen concentration in 
flowing water. The paper uses a part of the 
Connecticut River to demonstrate the impor- 
tance of evaluating hotto deposits in studying 


tion 


1780. Resistance of Sewage Sludge to Flow 
in Pipes, by Tsung-Lien Chou. (SA) Flow of 
ewage sludge in pipes is classified into four 
categories of different characteristics and crite- 
rion and practical formulas are developed 


1781. The Beauharnois Canal Locks, by 
Duncan McIntyre. (WW) The Beauharnois locks 
on the St. Lawrence Seaway are described 
The selection of the locking arrangements are 
presented, along with construction features of 


1782. Planning the Future for Chicago’s 
Water System, by W. W. De Berard. (SA) In 
1953 the operating functions of the Chicago 
vater system were placed under the Bureau of 
Water 
ot water 
nade to furnish water from the Lake Michigan 


Chicago is now eliminating possibilities 
tages, and arrangements are being 


ircee to suburban communitie 


1783. Capacity Criteria for Refuse Incine- 
ration, by Samuel M. Clarke. (SA) Changes in 
accepted methods of stating refuse incinerating 
capacities are proposed to distinguish plant ca- 
pacity from furnace capacity. The importance 

the class of refuse to be burned is stressed 
and design criteria, based on BYU loadings are 


rgested 


1784. Discussion of Proceedings Paper 
1352, 1360, 1362, 1363, 1364, 1497, 1501, 
1507, 1589, 1591. (IR) E. A. Kimbrough, Jr., 


closure to 1352. Isidro D. Carino closure to 
1360. Charles W. Thomas closure to 1362, Clyde 
P. Cass, Jr., and Richard T. Shen on 1363 
Louis W. Herndon closure to 1363. Frederick I 
Hotes on 1364. Ray L. Derby closure to 1364 
\lfred R. Golze on 1497. J. Ernest Flack o1 
1501. Harry F. Blaney on 1507. Frederick 1 
Hotes on 1589. Frederick L. Hotes on 1591 


1785. Discussion of Proceedings Paper 
1366, 1569, 1644. (WW) E. M. Cummings 
closure to 1366. John B, Herbich on 1569. Rob- 
ert E. Hiekson on 1644 


1786. Discussion of Proceedings Paper 
1534, 1608. (SA) Charles H. Lawrance and 
David R. Miller, PD. I. H. Barr on 1534. M. B 
McPherson and J. V. Radziul on 1608 


1787. Discussion of Proceedings Paper 
1303, 1318, 1357, 1431, 1434, 1510, 1519, 
1561, 1562, 1563, 1567, 1633, 1637, 1711. 
(ST) A. M. Lount closure to 1303. Leroy T. Oehler 
closure to 1318. Frank Baron closure to 1357. 
Nan-Sze Sih closure to 1431. Richard Z. Zim- 
mermann closure to 1434. T. Jumikis and A. S. 
Hall on 1510. Charles D. Susman on 1519 
Marvin A. Larson, Giles G. Green, Bruce G 
Johnston, A. Chibaro on 1561. Alexander Dodge 
Lymon C. Reese on 1562. A. A. Eremin on 
1563. A. A. Eremin on 1567, Fritz Leonhardt on 
1633. W. H. O'Brien on 1637 
1711 


Corrections to 


1788. The Importance of Hydraulics of 
Surface Irrigation, by Vaughn E. Hansen. (IR) 
Hydraulic elements involved in surface irriga- 
tion are listed and examined. Relating these 
hydraulic elements is the key to efficient irriga- 


tion good design and a permanent agriculture 


1789. Navigation on the Columbia River, 
by Ray E. Holmes. (WW) This paper presents 
the historical development of navigation of the 
Columbia River, including a description of navi- 
gational structures, maintenance procedures, past 
and present, and an examination of possible 


trends 


To Members To Non-Members 
$4.00 


18.00 
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2.00 16.00 
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KNOERLE, GRAEF, BENDER & 
ASSOCIATES. INC. 


210N. Calvert St., Baltimore 2, Maryland 
155 North Wacker Dr., Chicago 6, Illinois 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers 
1304 St. Paul Street Baltimore 2, Md. 


MADDOX AND HOPKINS 


Engineers and Survevors 


8506 Dixon Ave. Silver Spring, Md. 


CLARKESON ENGINEERING 
COMPANY, INC. 
lighwoys, Bridges tructures, Ajirport 
s, Reports, 
285 Columbus Avenue, Boston 16, 
Massachusetts, Suite 200, 2000 P St}. 
NW, Washington 1, D. C. 


FAY, SPOFFORD & THORNDIKE, 
INC 


Engineers 


Boston, Massachusetts 


JACKSON & MORELAND, INC. 


Engineers and Consultants 


METCALF & EDDY 


Engineers 


Manoge 


Statler Building « Boston 16 


BENJAMIN S. SHEINWALD 


Architectural Consultants 


on 


85 South Street Boston 11, Mass. 


More and More Members 
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DIVISION ENROLLMENT FORM 


American Society of Civil Engineers 
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GOODKIND & O'DEA 
Consulting Engineers 


Foundations, Structures, Highways 
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JOSEPH S. WARD 


Consulting Soil and 
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GREER ENGINEERING 
Associates 


Soils Engineers 
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98 Greenwood Avenue, Montclair, N. J. 
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Engineers and Consultants 
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Consulting Engineer 
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HILL, INC. PARSONS, BRINCKERHOFF, HALL 
& MACDONALD 


CONSULTING ENGINEERS 


Tunnel Harbor Works, Bridges, Power Plants 


Bridges, Highways, 


Engineers and Constructors | 


rk Roads, Bridge & Railr 


Rt ways, Marbdc ams, Docks and Foundations 
Parking and Trans¢ | 
Sais nduseial & mmunicat Focilitte dustrial Buildings, H 233 Broadway, New York 7, N. Y. 80 Broad St., New York 4, N. Y. } 
Water Suppl | Havana, Cubo Peru | | 
New York 1,.N. Y. Pennsylvania Station | Bogota, Colombia Caracas, \ | 
Los Angeles 14, Calif. 510 W. 6th St 165 Broadway New York 6,N. Y. EES SS Se 
Tampo 1, Fla 608 Tampo St ian JOHN M. MUDDEMAN ASSOCIATES 
D Consulting Engineers 
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Engineers and Consultants 


AERO SERVICE CORPORATION 


di 


ter Avenue, R 
New York « * Washington — 


210 E. Courtland St., Philadelphia 20, Pa. 


MICHAEL BAKER, JR., INC. 
ALBRIGHT & FRIEL INC. 
Civil Engineers, Planners, and Surveyors 


CONSULTING ENGINEERS 


mn and Operation, 
A Pianning Municic Engineering, Al 
4 Types of Surveys 
Home Office: Rochester, Pa. 
Branch Office 


Genter Jackson, Miss. Harrisburg, Pa. 


Philadelphia 2, Pa. 


SPRAGUE & HE*.VOOD, INC. 


LAWRENCE T. BECK AND 
ASSOCIATES 


Scranton, Pa. New York, N. Y. 

Philadelphia, Pa. Grand Junction, Colo. 

Pittsburgh, Pa. Atlanta, Georgia 
Buchans, Newfoundland 


Engineers and Consultants 


Philadelphia New York Washington 


BUCHART ENGINEERING CORP. 
JUSTIN & COURTNEY 


Consulting Engineers 


ha 


Joe! B. Justin 
55 S. Richland Ave., York, Pa 

| Lancaster, Pa. Washington, D. C. 

| 


121 S. Broad St. Philadelphia 7, Pa. 


H. A. KULJIAN & COMPANY 
Engineers and Architects 


Cc. W. RIVA CO. 


Edgar P. Snow John F. Westman 


ports, 
ests 


Design Investigations Reports Surveys 511 Westminster St Prov. 3, 


1200 No. Broad St. Phila. 21, Pa. 


YULE, STICKLEN, JORDAN & McNEE 
ngineers 
Highwoys, Bridges, Airports 
Design, in vestigations, Reports 
S on of Construction 


MID-WESTERN 


Civil, Ste al, 
23rd and Markets” 309 South Broad St. 
Camp Hill, Pa. Philadelphia 7, Pa. 

5564 North High St. 
Columbus, Ohio 


Ele 


trica 


ALVORD BURDICK & HOWSON 


Consulting Engineers 


HUNTING, LARSEN & DUNNELLS 
Engineer: 


Industrial Plants e Warehouses 
Commercial Buildings e Office Buildings 
Laboratories e Stee! and Reinforced 
Concrete Design © Supervisior 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 
~ CONSOER, TOWNSEND 
MORRIS KNOWLES INC. & ASSOCIATES 


Sewer 
Engineers 


Water Supply, 
and Drainage 
Water Supply ond Puriticatior Paving, P 
Sewerage and Sewage Disposa Traffic 
Valuations, Laboratory, City 


Planning 


360 E. Grand Ave., Chicago 11, Mlinois 
1312 Park Bidg., Pittsburgh 22, Pa. ind. 


Indic St., 


20 North Wacker Drive, Chicago 6, ill. 


GREELEY AND HANSEN 


ater Purification, Sewer 
Retuse 


ndustrial Wastes 


Water Supply, W 


age, Sewage Treatment Disposal, 


220 S. State Street, Chicago 4, Illinois 


DeLEUW, CATHFR & COMPANY 


Consulting Engineer 


150 North Wacker Drive, anes 6 
San Francisco Toronto Oklahoma City 


HARZA ENGINEERING COMPANY 
Consulting Engineers 
Calvin V. Davis E. Montford Fu ik 
Richard D. Harzo 
Hydroelectric Plants and Da 
Tran smissior mes 
FI j ntrol, Irrigatior 
River Basin Developmen’ 
400 West Madison Stree! Chicago 6 
C. MARTIN RIEDEL 
Consulting Engineer 


Chemical 


liditication Engineering 
Shafts, Mines, Foundations 


Tunnels, 


nderground $ 
7650 S. Laflin St. Chicago 20, Illinois 
Tel: Vincennes 6-6022, -2 


SOIL TESTING SERVICES, INC. 


Engineers 
rl A. Metz 


esi ‘Ff 

1827 No. Harlem Ave., Chicago 35, Ill! 

Kenilworth, N. J.—San Francisco, Calif 
Vedado Hana, 


STANLEY 
ENGINEERING COMPANY 


Consulting Engineers 


Hershey Building 
Muscatine, lowa 


208 S. LaSalle Street 
Chicago 4, Illinois 
MERCHANT & NANKIVIL 
Consulting Engineers 


JENKINS, 


Municipal Improvements 
Power D 
Troffi 

Flood Contr 
Airports 


nvestigations an 
805 East Miller Street 
Springfield, Illinois 


NED L. ASHTON 


Consulting Engineer 


Welded Design ar 4 Strengthen 
820 Park Road lowa City, lowa 


BLACK & VEATCH 
Consulting Engineers 
Water, Sewage, Electricity, industry, Reports, 
Design Supervision of Construction Investi 
gations, Valuation and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


| New York 


| 


BURNS & McDONNELL | 


Engineers Architects Consultants 


Kansas City, Missouri « P.O. Box 7088 | 
Fimar 437 


GUNITE CONCRETE & 
CONSTRUCTION COMPANY 


Engineers « Cement Gun Speciolists « 
Contractors 
ire 3 st tior 
1301 City 5, Mo 
2016 W. Walnut, Chicago 12, Ill. 
1004 Market St., St. Lovis 1, Mo 
3206 Houston, Houston 9, Texas 
1136 W. Orangethorpe, Fullerton, Calif. 
Milwauvkee—Denver—New Orleans 


Ins 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineer: 


Mignways 


1805 Grand Avenue 


99 Church Street 
Kansas City 6, Mo. ; 


New York 7,N. Y 


SVERDRUP & PARCEL, INC. 


Engineers © Architects 
Bridges, Structures and Reports 
ndustrial and Power Plan’ 


915 Olive Street, St. Louis 1, Mo. 
417 Montgomery Street, 
San Francisco 4, Cal. 


A. L. ALIN 


Consulting Enginee 


5927 N. 24 Stree! 
Omaha 10, Nebrasko 


Vams,t 


HAZELET & ERDAL 


Consulting Engineers 


Dixie Cincinnati 2, 0. 
Monadnock Block, Chicago 4, Ill. 
Oding Bidg., Lansing 33, Mich. 
Commerce Bidg., Louisville 2, Ky. 


VOGT, IVERS, SEAMAN & ASSOC 
Engineers-Architects 
Highwoys — Structures — Expressways 
Industrial Bldgs. — Harbor Facilities 
Airports — Dams — Docks 
Surveys — Reports 
34 W. Sixth St., Cincinnati 2, O 
20 N. Wacker Dr, Chicago 6, Ill. 


THE AUSTIN COMPANY 


Reports Plant 
and 


Design @ Construction 
ation Surveys # Do mestic 

oreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
Detroit Oakland 
Houston Seattle 


Chicago 
Los Angeles 


HAVENS AND EMERSON 


A. A. Burger 
Harry H. Moseley J. W. Avery 
Frank S$. Palocsay Edward S. Ordway 
Frank C. Tolles, Consultant 
Consulting Engineers 
Water, Sewerage, Garbage, Industria! 
Wastes, Valuation, Laboratories 
Leader Bidg. Woolworth Bidg. 
Cleveland 14, O. New York 7,N. Y. 
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Listed areas one: names 


GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Doms, Water Works 
Waste and rt > 


visals, Investigations, 4 

HARRISBURG, PENNA. 
Pittsburgh, Pa. Philadeiphia, Pa. 
Daytona Beach, Fla. 


THE OSBORN 
ENGINEERING COMPANY 


Designing ¢ Consulting 
Plants Office Buildings 
Field Houses 


laboratories 


Cleveland 3, Ohio 


7016 Euclid Ave. 


| BENHAM ENGINEERING COMPANY 
| ond Affiliates 
Surveys Design & Supervision 


Civil Mect 


A 


215 N.E. 23rd St., Okla. City 5, Okla. 


| ALFRED H. GRUPPE 


Consulting Engineer 


Design and Construction 

Supervision of Bridges, Bui 

Foundations, ncrete and 
res 


828 N. Broadway 
Milwaukee 2, Wisconsin 


SOUTHERN 


PALMER & BAKER, ENGINEERS, INC. 


Consulting Engineers and Architects 


Tunnels, Bridges, Highways, Airports, Indus 
trial ures, Soils, 
| Materials and Chemical laboratories 


Mobile, Ala. New Orleans, La. 
Washington, D. C. 


PRESSURE CONCRETE COMPANY 


Engineers ond Gunite Contractors 


Design and nstruction of Prestressed 
Tanks and Swimming Pools 
ration and Repairs to 


Gunite Rest 
ncrete Structures 


| 1555 Helton Street, Florence, Alabama 


HAYNES AND EDWARDS 
Consulting Engineers 
| PRESTRESSED CONCRETE DESIGN 


Lakeland, Florida 
al 8-5631 


| Cc 
Box 1053 


EUSTIS ENGINEERING COMPANY 
Foundation and Soil 


laboratory Tests 
Reports 


Soil Borings 
Foundation Analyses 
3635 Airline Highway 
Metairie, Lovisiana 


CIVIL ENGINEERING 


FROMHERZ ENGINEERS 


Structural e Civil ¢ Sanitary 


816 Howard Avenue, New Orleans 


PAN AMERICAN ENGINEERS 


Consultants 
Highways, Water, Sewerage, Gas, Drainage, 
Power, Muni Works, Irrigation, Flood 
Ontrol, nd strial Developments. 


| 

| 
1022 Tenth St. 3415N. Acadian Thruway | 
Alexandria, La. Baton Rouge, La. 


WILLIAM F. GUYTON AND 
ASSOCIATES 
Consulting Ground- alee Hydrologists 
Underground Wat upplies 


Investigations rts, Advice 


307 W. 12th St., Austin 1, Texas 
Phor R7-7165 


SPENCER J. BUCHANAN AND 
ASSOCIATES, INC. 


Consulting Engineers 


Drainage F Jatior Rer 
310 Varisco Building, Bryan, Texas 


TAylor 2-376 


SOIL MECHANICS INCORPORATED 


Foundation Exploration and Testing Services 


LOCKWOOD, ANDREWS & 
NEWNAM 
Consulting Engineers 
Industrial Plants, Harbors, Public Works 
Roads, Airport, Str 
Mechanical ar 
Reports Design 
Surveys Valuonons 
Corpus Christi e HOUSTON « Victoria 
Texas 


Superv 


ENGINEERS TESTING 
LABORATORY, INC. 
Soil Mechanics and Foundation 
Engineering 
Laboratory Tests 
eports 


Soil Borings 

Foundation Analyses 
2116 Canada Dry St., Houston 23, Texas 
444 North 9th Street, Baton Rouge, La. 


CLARK, DAILY & DIETZ 
Consulting Engineers 


ames G, Clark Jess C, Dietz 
Eugene J. Daily W. Don Painter 
Expressways e Structures @ Sanitary e Civil 


211 Race, Urbana, Illinois 
188 Jefferson, Memphis, Tennessee 


McCLELLAND ENGINEERS 


Soil and Foundation Consultants 


Investigation e Reports 
Supervision e Borings and Tests 


2649 N. Main St. Houston 9, Texas 


ridge B 


1511 Transit Tower, San Antonio, Texas 


WOODWARD, CLYDE, SHERARD 
AND ASSOCIATES 


PRESTRESSING RESEARCH & 
DEVELOPMENT, INC. 


Prestressed Concrete Design S 


y 1150 28th Street Oakland, California 
1240 W. Bayaud St., Denver, Colo. 
Suite 310, V.F.W. Bidg., Kansas City, Mo. 
4815 Dodge Street, Omaha, Nebraska 


INTERNATIONAL 
ENGINEERING COMPANY INC. 


Engineers 


Investigations e Reports e Design 
Procurement e Field Engineering 


Domestic and Foreign 


JOHN S. COTTON 


Consulting Engineer 


74 New Montgomery SI. 
San Francisco 5, California 


JACOBS ASSOCIATES | 
Consulting Construction Engineers 
C ction Costs e Methods 


503 Market Street 
San Francisco 5, California 


DAMES & MOORE 


Soil Mechanics Engineering 


los Angeles e San Francisco e Portlan 


Seat! 


le @ Salt Lake City e Chi 


New York At! 


anta London 


General Offices, 816 West Fifth Street 


Los Angeles 17, Calif. 


SAENZ-CANCIO-MARTIN 


HOLMES & NARVER, INC. | ; 
Engineers « Constructors | ALVAREZ y GUTIERREZ 
Arquitectos 


Cor ting Engineers and Architects 
Nuclear, Missile Facifities 

Ave. de la Independencia 774 
828 S. Figueroa Street Ensanche del Vedado, Habana, Cuba 


Los Angeles 17, California 


1924 Broadway 


DUMONT-GREER ASSOCIATES 
Architects-Engineers 


rts, Port 


Cc. E. JACOB 
Groundwater Consultant : 
rocilit 
rks Projec 


Airpo 
Public W 
Industrial, Ur 


P.O. Box 347 Northridge, Calif Design On oupery 
Cable JACOBWELL Los Angeles 1 Rue du Rhone- Geneva, Switzerland 
TELEPHONE: 24.63.87 


| AMMANN & WHITNEY 
| CONSULTING ENGINEERS 


111 Eighth Avenue, New York 11,N. Y. 
Buildings, Industrial Plants, Airport Facilities, 
Bridges, Highways, Special Structures 
29 Rue des Pyramides, Paris, France 
32 Patission Street, Athens, Greece 
P.O. Box 1423, Tehran, Iran 
P.O. Box 1498, Addis Ababa, Ethiopia 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER « CONTRACTOR 


Investigation @ Reports @ Valuations 
Design Construction 
Twinoaks 3-4600 


Oakland, Calif. 


Your Card Should Be Among Them Write for Rates 


USE THIS . 


PROFESSIONAL CARD DIRECTORY 


_ Participation is restricted to members or 
firms where one or more of the principals 
are members of the American Society of 


Civil Engineers | 
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engineering | Geology e Plant and Equipment Design 
| Types of Building Construction | 
| jings fig 
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teel | 
| 
} 
| Site Investigations, Borings, Field } ¥ 
and laboratory Testing, ood Tests, | 
310 Varisco Building, Bryan, Texas | E 
Phone TAylor 2.3767 
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concrete with 
POZZOLITH* 


Designers and builders 
of fine structures such as 
this $20-million lightweight 
concrete skyscraper employ 
POZZOLITH to obtain un- 
matched performance and 


lowest cost-in-place concrete. 


Here the use of POZZOLITH overcame the harshness 
and bleeding ordinarily associated with lightweight 
aggregate concrete —in this case concrete weighed 
not more than 102 Ibs. per cu. ft. Compressive 
strength averaged 3750 psi with 6 sacks of cement 
per cu. yd. 


POZZOLITH improves concrete quality and reduces 
the cost of concrete in place by providing three basic 
controls: control of water content — makes possible 
lowest water content for a given workability, control 
of entrained air, and control of rate of hardening. 


— 


Any one of our more than 100 skilled fieldmen will 
be glad to discuss and demonstrate the benefits of 
these POZZOLITH controls for your projects. 


Illuminating Building, Cleveland, 
Ohio. In-construction and com- 
pleted views. 


Architects: Carson & Lundin, 
New York City. 


Engineers: McGeorge - Hargett 
& Assoc., Cleveland. 


Contractor: George A. Fuller 
Co., New York City. 


Pozzolith Ready-Mixed Con- 
crete—Cleveland Builders 
Supply Co. 


*POZZOLITH is a registered 
trademark of The Master Builders Co, 


MASTER BUILDERS co. 


DIVISION OF AMERICAN-MARIETTA CO. 
General Offices: Cleveland 3, Ohio ¢ Toronto 9, Ontario ¢* Export: New York 17, N. Y. 
Branch Offices In All Principal Cities © Cable: Mastmethod, N. Y. 
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When it’s 
needed most. 


Water has been essential to man’s existence since the tuberculation or corrosion will reduce the initial high 


beginning of time. And with the prospect of a world carrying capacity of Lock Joint Concrete Pressure Pipe. 


: population that may double within two generations, the Nor, when you need it most, will it be necessary to re- 

fe demands of the future must be carefully considered. place a Lock Joint pipeline because of deterioration or 

. ; failure. Durable, trouble-free Lock Joint Reinforced 

is When your water supply system comes face to face with Concrete Pressure Pipe offers the tremendous advantages 

= the challenge of increased consumption, will its efficiency of low first cost and minimum operational and mainte- 

be impaired by diminishing carrying capacity? Not if nance charges. More important, it is the pipe of maxi- 
your community is served by Lock Joint pipelines. No mum economy for the future. 


| LOCK JOINT PIPE CO. 


a East Orange, New Jersey 


Sales Offices: Chicago, Ill. « Columbia, S.C. - Denver, Col. - Detroit, Mich. - Hartford, Conn. » Kansas City, Mo. + Perryman, Md. 


: Pressure « Water » Sewer » REINFORCED CONCRETE PIPE « Culvert » Cubaqueous 


